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Foreword: What Is an Uroan Landscape? 
Matthew Gandy 


There is something mysterious about the term ‘urban landscape’ that appears to run 
counter to the classic sense of a cultural landscape as an aesthetic tableau dominated 
by evocative elements of nature such as rolling hills or distant mountains. The con- 
junction of nature and landscape forms a powerful element in ideological construc- 
tions of national identity extending from the field patterns of rural England to the 
cherry blossoms of Japan. These distinctive types of cultural landscapes are never 
merely a passive mirror of existing historical traditions but active tools in the produc- 
tion of shared meaning and collective memory. Yet these landscapes are rarely, if ever, 
‘natural’ in a primordial sense, having been typically imprinted with centuries if not 
millennia of human activity. More ominously perhaps, these types of ‘landscape 
stereotypes’ can lend themselves to nativist versions of identity in which certain bod- 
ies belong and others do not. 

In contrast, urban landscapes unsettle simplistic connections between nature and 
culture even if the aesthetic characteristics of urban space may serve to naturalize 
capitalist urbanization within public culture. An urban landscape is of necessity a pro- 
duced landscape that contains a mix of intentional and unintentional elements. When 
we consider urban landscapes we are immediately confronted by a diverse array of 
material constellations ranging from the micro-scale of a street corner to the spectacle 
of an illuminated metropolis as seen from the window of an airplane at night. These 
spaces also merge with the global technosphere so that distinctions between urban 
and ‘non-urban’ have become extensively blurred. 

The cosmopolitan character of urban landscapes represents a profound challenge 
to narrowly nativist types of cultural landscapes. These complex socio-ecological 
assemblages range from intricately curated spaces such as gardens to spontaneous 
spaces of nature such as wastelands, various types of interstitial landscapes, or dis- 
tinctive types of urban wilderness. This diverse mix of biotopes contributes to the 
very high levels of bio diversity recorded in many cities and is also reflected in efforts 
to protect specific sites or the international designation of ‘urban biosphere reserves.’ 

But what are landscapes for? In a sense, the emerging emphasis on ecological land- 
scapes has led to a reprise of the functional needs for engineered spaces of nature: 
the classic Dutch landscapes that emerged out of the need for flood control, and were 
later incorporated into landscape art, can be compared with a new emphasis on the 
enhanced role of landscape within various conceptions of sustainable urbanism. The 
burgeoning interest in ‘landscape urbanism’ is underpinned by a utilitarian interest in 
the repurposing of space to somehow bring together diverse objectives under the guise 
of an ecologically inflected form of capitalist urbanization. 

If we take a longer view of the changing relationship between nature and urban 
design we can trace the emergence of ‘metropolitan nature’ as a distinctive kind of 
socio-technical synthesis that characterized the transformation of fast-growing in- 
dustrial cities in Europe, North America, and elsewhere. This refashioning of nature 
in response to the material and epidemiological challenges of urban growth involved 


a series of intersections between the nascent professional fields of civil engineering, 
park design, and public health. These large-scale interventions were enabled by the 
use of new kinds of legal and financial instruments underpinned by the burgeoning 
political power of the modern state. 

From the 1960s onward, we find a gradual shift in emphasis from reshaping urban 
nature on behalf of an assumed public interest to a more polyvocal conception of the 
public realm. Typically spurred by opposition to large-scale infrastructure projects 
such as the construction of multi-lane highways through residential neighborhoods 
these emerging critiques of urban planning have also connected with wider campaigns 
for environmental justice, the protection of existing fragments of nature, or a deeper 
questioning of social and political inequalities. 

Although technocratic modes of design intervention have declined in Europe and 
North America for a mix of fiscal and political reasons we can discern the emergence 
of neo-Haussmannite modes of governmentality in China, India, and elsewhere under 
the aegis of a powerful conjunction between global capital and state power. These new 
articulations of ‘urban beautification’ often involve a violent erasure of marginalized 
social groups including ‘marked bodies’ that disturb the enactment of exclusionary 
urban imaginaries. Cosmetic or prestige interventions, including elevated highways, 
can be contrasted with emerging crises in urban quality of life extending to water 
quality, air pollution, and other environmental spheres. 

The issue of design poses questions not only about human intentions but also de- 
grees of control over nature. The entropic characteristics of urban space necessitate in- 
tense levels of human intervention to maintain structures and systems ranging from 
vegetation patterns held in a state of suspended animation to the inexorable decay of 
materials and technological networks. Contemporary design practice has also been 
marked by an aesthetic fascination with various forms of entropy and non-design, in- 
cluding novel incorporations of redundant infrastructures or post-industrial landscapes. 

A significant motifin recent urban discourse has been the ‘return of nature’ involving 
the recognition of novel biotopes or the growing presence of predators such as coyotes, 
wolves, or raptors in the city. The independent agency of nature has become a focal point 
for post-humanist perspectives on urban ecology and landscape design. This expand- 
ed conception of agency has multiple implications ranging from urban epidemiology to 
ethical concerns about the treatment of non-human denizens of the urban realm. 

There is growing interest in the place of cities and urbanization within ‘deep time’ 
as part of the expanded temporal horizon opened up by interest in the Anthropocene. 
Yet emerging calls for a ‘sustainable Anthropocene’ based around the urban resilience 
paradigm rest on an uneasy combination of behavioral change, more efficient resource 
allocation models, large-scale geo-engineering, and other kinds of technical or market- 
based interventions. The relationship between new interpretations of geological time 
and the rise of capitalist urbanization warrants further investigation into the pre- 
cise periodicities of urban change. The emerging space-times of modernity have been 
superimposed on the existing space-times of the natural world including circadian 
rhythms, migratory pathways, and the dynamics of evolutionary change. It is uncer- 
tain, however, whether emerging paradigms of urban design are yet capable of chal- 
lenging the global intersections between capital and environmental degradation under 
the putative shift to the Anthropocene. 
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Bianca Maria Rinaldi, Puay Yok Tan 


This book aims at contributing to the current discourses on the relationship between 
the city and its open spaces and focuses on the essential role of urban landscapes in 
responding to the contemporary and future challenges associated with life in high- 
density cities. 

Over the last 20 years, the debate on urban growth has been characterized by a 
sense of urgency: design solutions are needed that address urban development in the 
face of the ever more pressing planetary conditions related to environmental and so- 
cial risks. The most recent theoretical formulations— from landscape urbanism to eco- 
logical urbanism, from water urbanism to urban agriculture, from climate-sensitive 
urban design to health urban design—have suggested the need for closer and new 
forms of cooperation between nature and cities and have assigned to open space 
design an instrumental function in this process as the ideal, preferred means of con- 
necting the city with its natural environment. As Kelly Shannon and Bruno De Meulder 
write in this book, there has been a shift in the approach “from subordinating nature 
to making use of nature respectfully.” 

In this search for new paradigms of urbanization, open spaces progressively lost 
their purely aesthetic value and their role as a form of urban beautification, becoming 
the preferred means to achieve urban resilience and sustainability. 

Urban landscapes are required to deliver a variety of tasks and functions to im- 
prove the quality of life in dense cities. They have become the medium and means for 
adapting cities to climate change, the infrastructure for supporting water resources 
management and stormwater treatment, and the spaces for implementing a variety of 
strategies: food and energy production, the protection of biodiversity, the reduction of 
noise and air pollution, improving the urban microclimate and outdoor thermal com- 
fort, promoting public health, and the creation of more equitable and inclusive envi- 
ronments within cities that become increasingly more socially fragmented and strat- 
ified. Their performance should include the creation of meaningful spaces—ones that 
counteract the anomie of the dense urban environment—and the design of aestheti- 
cally pleasing places that offer a stimulating everyday experience." 

The multi-functional character of urban landscapes for the contemporary and 
future cities requires—as many authors in this book note—a multi-disciplinary ap- 
proach and an interdisciplinary collaboration, which bring together various fields 
including design, ecology, environmental planning, urban planning and design, land- 
scape architecture, landscape planning, and sociology. While the main objective 
remains the production of open spaces that combine “beauty and function”? and are 
strongly integrated within the urban structure, the interdisciplinarity of the discourse 
on the design of urban landscapes requires establishing a common language among 
the different domains, capable of fostering opportunities for a new common under- 
standing of how to support common strategies. 

Engaging with the notion of urban landscape from a multiplicity of perspectives, 
this book aims to offer a platform for a dialogue between disciplines, investigating 


opportunities to develop an integrated, interdisciplinary approach to the design of ur- 
ban landscapes within the compact city. The essays included in this volume focus on 
design experiments and theoretical formulations that unfold intersections, synergies, 
and contests between the disciplines in the five thematic sections according to which 
the book is organized. 

The first section on “Meanings and Identities” addresses the role of urban land- 
scapes in representing the social, cultural, and economic dynamism of urbanity. Con- 
sidering Singapore as an emblematic example of a high-density city interspersed with 
a pervasive presence of green areas, Marco Santangelo discusses scarcity of resources 
as a motor for the material and symbolic construction of the country’s local identity 
based on the ability to produce a variegated system of landscapes. Well integrated 
within the built structure, such landscapes play with varying degrees of iconicity to 
embody multiple roles—from symbolizing the country’s successful economy, to rep- 
resenting its capacity for technological advancement and innovation, its attention to 
environmental issues. While in Singapore urban landscapes define the nation and 
are often imbued with a representative meaning to assert the country’s uniqueness 
and contribute to repositioning the young nation on the global scene, other cities ex- 
plore the possibilities urban landscapes offer for responding to their growing inter- 
nal cultural diversities and social inequalities as shaped by migration. Alison Hirsch 
and Annalisa Metta discuss the roles of urban landscapes as everyday open spaces to 
serve multi-cultural needs, especially those of marginalized communities. Focusing 
on two global cities—Los Angeles and New York—Hirsch explores practices of tempo- 
rary and spontaneous appropriation of the urban landscape by local minority groups 
and immigrant communities and evaluates key tasks, approaches, and design prin- 
ciples to make urban landscapes more equitable and inclusive. Metta addresses the 
need to secure and re-imagine public open spaces as an interconnected network in 
contrast to the unplanned, informal, saturated city. Considering two informal settle- 
ments along the Grande Raccordo Anulare (Great Ring Road) in Rome, Metta challenges 
the preconceived perspective on density and the saturated city, reassessing public 
open spaces and their availability as key parameters to redefine urban density as a po- 
rous organism and to reestablish “the biological, social, and economical fluxes” that 
are necessary for urban life. 

From urban landscapes as a means to enhance local identity and social cohesive- 
ness, with the second section on “Landscapes as Infrastructure” the discussion moves 
to the ability of landscapes to become infrastructural systems. While the concept of 
landscapes as infrastructure is not new, the two essays included in this section reveal 
new approaches to the role of landscape as an organizing structure for spatial devel- 
opment. Antje Stokman addresses the relation between design, urban planning, land- 
scape planning, landscape architecture, and hydraulic engineering when adapting the 
urban systems to environmental risks and analyzes innovative research and design 
projects of urban water landscapes in high-density cities. Kelly Shannon and Bruno 
De Meulder propose afforestation as a means to reorganize the high-density land 
occupation of territories for productive purposes and to spatially reconnect the frag- 
mented urbanization pattern that results from it. The new vegetal system is intended 
to recover the landscape while constructing a new relation between the urban and 
the rural. At the same time, it will offer a variety of ecological and social benefits, 
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that range from controlling soil erosion, to providing new connection networks, and 
to enhancing the attractiveness of highly exploited areas. Both essays advocate the 
design of innovative, multi-functional landscapes by intertwining essential landscape 
elements—such as water and forests— within the built environment on the urban and 
peri-urban scale, to originate open spaces that can offer multiple advantages: from the 
perfection of measures for responding to environmental risks, through the construc- 
tion of new urban ecologies to the—visual and functional—recovery of the relation 
between the built structure and its natural environment. 

With a shift in spatial scale, the section titled “Landscape Forms” explores new 
strategies, experiments, and approaches to the design of different typologies of urban 
landscapes within compact urban tissue. Lilli Li¢ka and Jurgen Furchtlehner discuss 
how—“to compensate for the loss of public spaces to urban densification” —street- 
scapes can become the preferred spaces to accommodate varied design intentions, 
thus playing a crucial role in contributing to urban liveability and “environmental 
upgrading.” As the key elements that shape the urban form, streets can be reimag- 
ined and redesigned to better serve communities, not only vehicles. Their basic trans- 
port purpose can be paired with functions proper to public open spaces, transforming 
ordinary streets by the surprising means of enhancing everyday experience, provid- 
ing spaces for recreational activities, and offering a variety of ecological benefits “to 
counteract environmental problems.” If streets offer the opportunity to multiply urban 
landscapes so that they become the preferred vessels for diluting their tangible and in- 
tangible benefits within the dense existing urban structure, Bianca Maria Rinaldi’s es- 
say explores how these multiple roles are concentrated in new public parks. Focusing 
on a variety of large parks built in recent large-scale urban developments in East and 
South-East Asia, Rinaldi’s chapter reveals design strategies and approaches to public 
parks in the contemporary high-density Asian city, where dense urban development 
is successfully combined with environmental awareness. While contemporary large 
parks include a variety of spaces with different spatial and environmental characteri- 
zations, Cecil C. Konijnendijk focuses on specific new urban landscapes: urban forests. 
Examining the concept of the urban forest “as a means to increase its ecological bene- 
fits and bring diversity to the city,” and taking the idea of “tree experience” as the com- 
mon theme of his narrative, Konijnendijk discusses several recent projects of public 
and semi-public spaces that interpret the concept of a forest transposed into the city. 
With their seemingly natural appearance, urban forests effectively contrast with the 
dense urban environment, offering an unexpected visual experience. However, urban 
forests challenge the conventional cultural construct of the idea of nature within the 
city and reinforce the role of trees in the growing concept of the biophilic city. 

The following section on “Landscape Planning and Assessment” emphasizes the 
role of quantitative, integrated analysis in the decision-making process in the con- 
text of urban landscape production. Wolfgang Wende underlines the importance of 
integrating ecosystem services into landscape planning and landscape policies for 
high-density urban settings and, at the same time, the difficulties in quantifying and 
monetizing their value and functions to support urban planning decisions. Starting 
with a discussion on the economic value of landscape and the tools to establish this, 
Marta Bottero shows how to apply an integrated analysis of the multiple benefits of 
a disused rail corridor in Singapore to aid decision-making on its specific uses and 


proposed future transformations. Jun Yang and Chonghong Huang move the discus- 
sion on to the quantitative analysis of China’s megacities. Their chapter shows how the 
country’s rapid urbanization process has indeed caused a loss of green spaces due to 
urban densification and transformation, but it also reveals the commitment of munic- 
ipal governments to formulating urban greening programs that aim to increase urban 
landscape production and liveability. 

The concluding section highlights various “Emerging Landscape Themes” that are 
consistently shaping the contemporary discussion on landscapes and the densification 
of cities, such as the loss of biodiversity, human well-being, and the production of food. 
The chapters by Martin Prominski and Puay Yok Tan discuss the importance of bio- 
diversity conservation for the urban environment and the role of designed or existing 
urban landscape in such endeavors. Through an analysis of recent landscape archi- 
tecture projects that “focus on integrated strategies for building space for humans, 
animals, and plants,” Prominski advocates design approaches based on a new concept 
of the relationship between nature and culture to give shape to mixed, cohesive cities, 
where all the different species coexist. While Prominski considers parks and other 
designed urban landscapes as preferred areas for the creation of a more bio diverse 
urban environment, Tan shows that the city itself can play a crucial role in supporting 
a high level of biodiversity. He advocates a “multi-scale approach” —from a single site 
to the large regional scale—not only to increase the efficacy of urban green spaces in 
biodiversity conservation but also to make urban landscapes motors for biodiversity 
conservation. Chun-Yen Chang and his co-authors explore the relationships between 
urban landscapes, human health, and well-being best suited to providing liveable and 
healthy urban environments. Focusing on different typologies of urban landscapes in 
Taiwan, they propose specific features and elements to be included in the design of ur- 
ban landscapes in high-density cities, to increase their restorative effect and the health 
benefits they can offer. The essay by Jessica Diehl and Kate Oviatt and the chapter by 
Laura Lawson and Meredith Taylor outline different approaches to food production in 
a dense and densified environment, considering the social, educational, and ecolog- 
ical benefits of growing food in the city. As Lawson and Taylor write, “with rural to 
urban migration and the densification of cities, growing food in the urban context has 
become more commonplace, as evidenced by a rise in household and community gar- 
dens, rooftop and vertical farms, and other forms of urban agriculture.” The two essays 
discuss the different possibilities offered by the integration of a productive landscape 
and by urban density. Diehl and Oviatt discuss emerging hybrid forms of productive 
landscapes, scattered across rapidly growing and densifying metropolises in the global 
South, as a medium to foster social change and empowerment. Lawson and Taylor con- 
sider urban agriculture as “part of a new green infrastructure for cities to make them 
more liveable and sustainable.” Focusing on current projects in “the most densely pop- 
ulated state in the United States, New Jersey,” they show how urban agriculture “can 
improve health and nutrition, stimulate community economic development, and im- 
prove the environment” and advocate a tighter integration between the city and the 
production of food. 
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1 See Bianca Maria Rinaldi’s chapter in this book. These 
issues were the main themes addressed at some recent 
international conferences and symposia. See, e.g., the 
different positions expressed by the speakers at the “Sum- 
mit on Landscape Architecture and the Future” promoted 
by the Landscape Architecture Foundation and held in 
Philadelphia in June 2016; see also the “Landscape 
Architecture as Necessity” conference held at the Univer- 
sity of Southern California in Los Angeles in September 
2016. 2 Speaking at the “Summit on Landscape Archi- 
tecture and the Future,” Marc Treib called for overcoming 


the divisions “between those advocating the absolute bio- 
atmospheric sustainability and those addressing the more 
aesthetic aspects of landscape architecture and, in a more 
troubled word, beauty.” Marc Treib, “Less a Declaration 
than Some Thoughts” (paper presented at the Landscape 
Architecture Foundation’s “The New Landscape Declara- 
tion: A Summit on Landscape Architecture and the Fu- 
ture,” Philadelphia, June 10-11, 2016), www.lafoundation. 
org/resources/2016/07/declaration-marc-treib, accessed 
October 10, 2018. 
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Introduction: Scarcity as a Driver 


Singapore is now a city-state of 5.5 million inhabitants. This would be a relatively 
highly populated city in many parts of the world, except maybe in Asia, where quanti- 
tative and qualitative dimensions of urbanization processes are being redefined.’ Being 
a city-state and, more specifically, an island city-state has characterized Singapore’s 
development trajectory, especially as it has been generally considered “completely 
devoid of all natural resources, including land and population, [...| dependent on the 
global market for everything—capital, labor, materials, and food—to develop its do- 
mestic economy.” The idea of a city—and a nation—defined by some sort of scarcity 
is relevant to Singapore’s course of development: it not only calls for a controlled use of 
existing resources, but also demands attention when positioning the city in the global 
scenario. The role of scarcity (of land, drinkable water, energy sources, etc.) in the defi- 
nition of a Singaporean identity has been widely discussed.3 Lee Kuan Yew (1923-2015), 
prime minister of the newly independent state, was the first to point out, in 1965, that 
“we are nearly two million people —1.9 million—in an island of 224 square miles with 
a few adjacent islands.”* Today, land scarcity is still perceived as an important issue. 
Singapore’s land reclamation policy has brought the national total surface from 580 to 
719 square kilometers (and still counting):5 former coastlines are now parts of buzz- 
ing neighborhoods or industrial areas; Changi Airport is completely built on reclaimed 
land; small islets have been ‘amalgamated’ into one large platform for the petrochem- 
ical industry (Jurong Island). These are just a few examples. 

However, the fight against scarcity has not only promoted a wiser use of existing 
resources and the— material— search for new ones (as in the case of land reclamation), 
it has also made its internationalization policies into a vital part of Singapore’s devel- 
opment strategies. Its global stance is a consequence of the need to survive: the world 
is the city’s market and the real island hinterland.® Dealing with scarcity and this glo- 
balist perspective, strong since, and because of, the complex path from being a British 
colony to independence in the mid-1960s, has influenced Singapore and Singaporeans 
in very specific ways.’ A call to be “marshalled and organized for high performance”® 
has been translated into what has been called a quasi-authoritarian and developmen- 
tal state? which relies heavily on the construction of a national identity, of pride in the 
achieved results and in the beauty of a city-state that jumped from the Third World 
to the First in less than 50 years.1° There seems to be an opportunity to reflect further 
on Singapore if we consider both the cultural and pragmatic approaches to space that 
result in the production of specific landscapes: highlighting, on one hand, the mecha- 
nisms of creating landscapes and, on the other, the importance assigned to landscapes 
as a cultural affirmation of national identity. This chapter is thus devoted to under- 
standing, first, the strong relation between the material and symbolic construction of 


a city-state and, then, to providing illustrative cases, vignettes almost, of four land- 
scapes that may represent Singapore. 


A Mosaic of Landscapes 


The aim of this chapter is to relate Singapore’s urban development model to its varie- 
gated system of landscapes. However, Singaporean landscapes’ specificity does not lie 
in their diversity; greater variety can be found elsewhere, and the island’s combina- 
tion of landscapes is not enough to be considered a peculiarity per se. What seems to 
be interesting, in this case, is that the material and symbolic definition of Singaporean 
landscapes has a lot to do with shaping—and maintaining—a national identity. The 
assumption is that landscape and its different typologies have been crucial to building 
the city-state’s identity physically and conceptually. 

A very wide series of contributions (books, articles, reports, official documents, 
etc.) shows that imagining Singapore as a community and a state also means look- 
ing at its landscapes, to understand how “imaginative energies are deployed, invest- 
ed and used in creating the notion of Singapore.” It is, in fact, commonly recognized 
that shaping the nation has also meant literally shaping the archipelago: not only 
land has been reclaimed where once was sea, hills have also been flattened, and sand 
imported from neighboring countries.’2 Furthermore, with the construction of land- 
scapes being in Singapore a political act before anything else,"3 the redesigning of 
the island shows its passage from a colonial past— with its specific places, activities, 
and architectural styles —to its unique ‘supertropical’ character today, expressing “the 
heterogeneous character of Singapore: a dense megacity ruled by globalization inter- 
mingled with a still-pervasive lush natural landscape.” ™ Such landscape politics, how- 
ever, while succeeding in the production of an engineered, controlled public space **— 
in which we may recognize a Singaporean sense of place—do not seem to be as 
efficient in controlling potential sources of spatial conflicts, as in the case of heritage 
sites.16 

Four examples of landscapes will be considered to illustrate the Singaporean case, 
all combined in a mosaic that is characteristic of the city-nation. Two have been widely 
analyzed in terms of their contribution to Singapore’s well-established global image as 
well as to the construction of a Singaporean identity: the landscape of leisure and tour- 
ism, as in the case of the well-known Marina Bay area, and the landscape of the green, 
sustainable city, referring to a broad system of parks, reserves, connectors, public 
green spaces, etc. These landscapes are often iconic, recognizable, widely studied, and 
explicitly presented as landscapes. 

There are two other landscapes, however, which have been less promoted, at least 
internationally and as ‘landscapes,’ but which are equally powerful in their capacity 
to create associations between functional spaces and Singaporean peculiarities. This 
is the case with landscapes of or at work, as exemplified by the omnipresent port land- 
scape, which dominates the view along the whole southern coastline, from cranes 
and piles of containers to the huge number of vessels that wait to enter the port facil- 
ities and are dotted along the island-state’s coastline. Another one is the HDB (Hous- 
ing Development Board) landscape, characterizing much of the city’s built environ- 
ment and somehow contrasting with the image of an otherwise global, ‘skyscrapered,’ 
‘archistarred’ city. 
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The four above-mentioned landscapes can be evaluated on a global to local scale; 
toward the one end, in terms of their appeal in a global scenario—as in the case of 
the leisure landscape—or, toward the other end, in terms of their capacity to blend 
into the everyday life of Singaporean citizens—as in the case of the HDB housing 
estates. Furthermore, the leisure and green landscapes are explicitly recognized as 
such: there have been, and there are still, policies that aim at creating landscapes that 
can strengthen the image of the city globally. To a certain extent, the HDB landscape 
is also an explicit attempt to create something specifically Singaporean, as highlighted 
below. Landscapes of production, in contrast, are not produced as such but become 
landscapes by virtue of their sheer physical dimensions. 

The illustrative cases of landscapes allow us to write of Singapore as an engineered 
prototypal city, acity where public and private spaces and the image they convey seem 
to reinforce the more general model of governing the city’s development. 


‘Worlding’ Landscapes 

As we have seen, there are certain landscapes that are made to be seen—not just in 
Singapore—and seen from afar. Since its independence, the city-state has promoted 
its global positioning as a way both to overcome the difficulties and constraints of de- 
colonization and to identify its role in South-East Asia: “Globalisation and transnation- 
alism have had a profound impact on Singapore’s natural and built landscape. Global 
drivers, influencing trends in economic development, urban morphology, tourism and 
human mobility leave indelible marks on the landscape we occupy.” Leisure and 
tourism, specifically, have marked Singapore’s global landscapes and provided a mea- 
sure of its worlding strategies.18 The Marina Bay area certainly amounts to more than 
the financial district and Marina Bay Sand’s iconic architecture, which includes a ho- 
tel, a luxury shopping mall, a casino, and a world-famous viewing deck (Fig. 1). Clear- 
ly, it is mainly a symbol to ensure the city is recognized globally: it created the city’s 
instantly recognizable skyline, highlights its status as a global player, and provides a 
landmark for tourists’ pictures.’9 In the same area, Gardens by the Bay, a public park 
with a variety of themed gardens that has been built on reclaimed land and that is also 
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Fig.1 Marina Bay area, with the iconic Marina Bay Sands resort, designed by Moshe Safdie Architects. On the right, the Supertrees 
emerge from the adjacent Bay South Garden, one of three parks at Gardens by the Bay, masterplanned by Grant Associates. 
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Fig.2 Bishan-Ang Mo Kio Park, Singapore, Atelier Dreiseitl, 2012. This exemplary green landscape in 
Singapore is framed by a typical Singaporean public housing development. 


one of the main tourist spots in the city, provides another striking example of world- 
ing strategies and, at the same time, represents another step forward in the greening 
process that has characterized Singapore over the past 50 years.?° 

To illustrate this long story of interest in becoming a greener island, there is a 
famous image of Lee Kuan Yew, the father of the nation, planting a tree: this image 
can be considered the first political message referring to Singapore as a green city. 
It was, of course, an economic strategy; greening provided a way of beautifying the 
city, of attracting investors and tourists, of communicating that the Third World city 
was changing into something more attractive. To this extent, a green narrative has 
been maintained over the years, updating the original idea of a lush, equatorial city: 
it was the Garden City first, then the City in a Garden; today it is the Biophilic City.2* 
But to have a greener city was also an 
attempt to improve the living condi- 
tions for Singaporeans, until the mid- 
1960s living in an overcrowded and 
unattractive city. More trees, parks, 
and outdoor areas have resulted in 
a healthier environment and places 
to be proud of. In many ways, the 
greening and beautification of the 
island landscape aimed at inspiring 
a sense of belonging to the city, to 
its open spaces.?? An interesting and 
recent example of such a strategy is 
the Bishan-Ang Mo Kio Park (Figs. 2, 3), 
designed by Atelier Dreiseitl. The park, 





Fig.3 Bishan-Ang Mo Kio Park. The terraced slopes 
reopened in 2012 after a complete overlooking the Kallang River. 
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Fig.4 An HDB (Housing Development Board) architectural 
landscape, with high-rise housing complexes. This estate, 

in Choa Chu Kang, borders the former Rail Corridor that is 
part of new housing initiatives. 
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redesign, is an upgraded, extensive green area; its design strategy aimed at transform- 
ing a drainage channel into a lush riverine landscape, thus making it the backbone of 
the redeveloped public park. The park set standards for new approaches to designing 
urban landscapes in Singapore and became a globally known example of landscape 
architecture. Bishan-Ang Mo Kio Park, furthermore, is a compelling model of the level 
of artificiality of Singapore’s greening policies: it is a successful example of a park cre- 
ation within an urban area, but it does not save Singapore’s government from being 
criticized for a business-oriented attitude toward existing wooded areas and second- 
ary forests.?3 


Everyday Landscapes 

Green open spaces that intermingle with Singapore’s densely built environment cer- 
tainly provide a landscape that is experienced daily by the city-state’s inhabitants. 
There is, however, another landscape that is not always considered as such, most- 
ly because it is made up of the most common view in any city: the city’s residential 
buildings (Figs. 4, 5). It is true that public housing in Singapore provides a home for 
more than 80 percent of its population, thanks to the state-operated HDB,?* but it also 
frames the majority of the views of a very urbanized and densely inhabited island—in 
2017 Singapore had around 7,700 persons per square kilometer, much less than other 
global cities, but still quite dense for an island.25 HDB towns (23 to date, plus three es- 
tates) represent the realization of the ‘neighborhood concept’ (later precinct concept): 
from 1960 onward, thus pre-dating independence, the island government started to 
plan for new community-oriented towns to ensure “residents had easy access to neigh- 
bourhood shopping and community-related activity centres. [...] Endorsing its earlier 
socialistic, ideological beliefs, housing board estates were planned with a mixed rep- 
resentation of several flat sizes (one-room, two-room, three-room, and four-room flats) 
to mix the different class stratas [sic] of society.”2® Public housing, then, is practical- 
ly present everywhere in the island, and with the exception of recent architectural 
examples that tend toward a more globalized style and attractiveness—as in the case 
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Fig.5 The HBD estate in the Mountbatten area is close to the 
Old Airport Road Food Centre and the Mountbatten Commu- 
nity Club and is surrounded by green spaces designed for its 





Fig.6 The playground on top of the multi-story parking building in 
Skyville@Dawson, one of the iconic new HBD estate designed by 
WOHA and completed in 2015. Skyville has a total of 1.5 hectares 
of publicly accessible green spaces and a 400-meter jogging track 
which is part of a rooftop garden at level 47. 


of the Pinnacle@Duxton, SkyVille 
or the new Punggol area—it has a 
characteristic functional design that 
follows Singaporeans everywhere.?? 
It is interesting to see that, in recent 
HDB projects, the everyday nature 
of green landscapes that has always 
been part of HDB estates, in the form 
of shared playgrounds and neighbor- 
hood parks, has become more exclu- 
sive and selective because of the ar- 
chitectural solutions that have been 
implemented: for instance by moving 
playgrounds to the tops of multi-level 
parking garages (Fig.6) or by creat- 
ing semi-public terraces that seem 


to float between high-rise buildings 
(Fig. 7). HDB towns are, in any case, another example of the materialization of—and 
control by—the state, with the highly symbolic meaning of providing shelter for all 
who need it.2® 


‘Nevertheless’ Landscapes 

The last vignette is dedicated to a landscape that is not usually considered as such, at 
least if we only consider landscapes as ‘beautiful’ or ‘meaningful’ views: Singapore’s 
port and its related activities. It is a functional landscape of production which char- 
acterizes large parts of the island’s panorama and can be considered a ‘nevertheless’ 
landscape, a powerful image that lingers in the daily activities of many Singaporeans. 
The port area alone, on the south coast of the main island, stretches for around 20 kilo- 
meters from Tanjong Pagar to Jurong. But what is more interesting—and makes of 





Fig. 7 The green spaces of Skyterrace@Dawson, by SCDA architects. This 43-story HDB estate was 
completed in 2015 and is visually integrated with the existing Alexandra Canal Linear Park nearby. 
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the port a landscape—is that for the whole length of the coast it is almost impossi- 
ble to see the sea from inland: what we witness is the presence of a ‘hilly’ landscape 
of containers, with ‘forests’ of cranes that either move tirelessly or stand still, prefig- 
uring economic troubles (Fig. 8). Singapore is a harbor city.?9 “In Singapore, water is 
everything. Aquatic territory gives Singapore its geopolitical power, its functioning 
port, and its reason for existence. [...| The most public of spaces is found at Singapore’s 
perimeter. Ports are free and open for business 24 hours a day— measured in fractions 
of a second—with surrounding shipping lanes packed with ships from all over the 
world.”3° To strengthen such a landscape’s inevitable nature, it should be noted that 
the port not only provides a 20-kilometer-long horizon, since the whole south coast is 
dotted with ships that are at anchor while waiting to enter or exit the quays. During 
the day, the tropical landscape facing Palau Batam and Indonesia is populated with 
ships and vessels (Fig. 9). During the night, the same stretch of coast resembles a bay 
with distant lights of the cities across the sea, but which are actually the lights of the 
same ships and vessels. 


Conclusion 
The vignettes that were presented in the previous paragraphs show the varying de- 
grees of explicitness (or implicitness) of landscape production in Singapore: there is 
clearly an impetus to implement an agenda—largely based on scarcity of resources, 
global competition, and community-building—that has found in the city-state a 
unique test bed. It is, in fact, very interesting to understand landscape production in 
Singapore compared to what happens elsewhere, in cities where there are far fewer 
dedicated funds and/or less ability to define and stick to an urban agenda. 
Furthermore, there is another possible dimension to explore: the above-mentioned 
landscapes are not only interesting on account of the degree of engineering that they 
represent, they also constitute a large part of the everyday experience of Singaporeans, 
tourists, investors, etc. The examples that have been discussed here are, in many ways, 
obvious solutions, wide spread and—at the same time—specific to Singapore. They are 
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Fig.8 In Telok Blangah, one can see the landscape of containers and cranes from a flyover passage, with 
the Central Business District in the background. 
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Fig.9 Port cranes and parked ships as seen from the rooftop of Skyville@Dawson. 


ingrained in the city-state’s materiality, while symbolizing its cultural diversity, its re- 
ligious communities, its ‘Asianness, and its global position. It would probably be nec- 
essary to separate ‘formally recognizable’ landscapes from ‘nevertheless’ ones, at least 
to proceed with a more analytical approach to the study of Singaporean landscapes 
and their meaning in the construction of the nation. However, it is also quite challeng- 
ing to consider all such landscapes as having a ‘natural’ and immanent quality that 
stirs emotions and affections of Singaporeans and visitors alike. 
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Densities of Difference. A Design Methodology 
for Global Cities 


Alison Hirsch 


In a high-density city, socially stimulating public spaces are essential for the well- 
being of an increasing number of inhabitants. Yet the understanding of what ‘pub- 
lic space’ means in the context of the Global City varies dramatically. Cities that are 
growing in population create various profiles of density, which, in turn, yield different 
types of urban spaces. Such variety results in part from the policies that are practiced, 
which can range from thoughtful preemptive planning that welcomes the sanctioned 
‘newcomer’ into the global workforce to policies of exclusion that resist marginalized 
peoples, who thereupon subversively fill the edges and the in-betweens (often in envi- 
ronmentally vulnerable landscapes). 

Because of the increased competition for space and resources in high-density cities, 
urban landscapes are inscribed with contestations and conflicts that have the poten- 
tial to activate the public realm positively. The present chapter will consider the role 
of design in imagining urban spaces that transgress the order of private and state con- 
trol, thus providing places for negotiation and transculturation in everyday practice. 
Specifically, the essay will address the conflicts over public space in two Global Cities 
in the United States: New York and Los Angeles. It uses them as a means of offering 
a set of methodological design principles that might be applied in high-density cit- 
ies around the world that are striving to be ‘global.’ The methodological focus of this 
chapter is the socio-cultural dynamics of today’s Mongrel Cities? and what globaliza- 
tion processes imply for a culturally interpretive practice of landscape architecture. 
In particular, the chapter looks closely at how we interpret sites of social contestation 
in order to destabilize and recenter the public in new forms of awareness and engage- 
ment. By focusing on design in transcultural contexts, the chapter does not offer solu- 
tions for high-density cities; rather, it opens up questions and offers possible scenarios 
for their social futures. 


Urban Density and the Global City 
Global City is a descriptive term for both a geographic nexus and an engine of the 
global systems of finance and trade (transnational corporations, global communi- 
cations, including new information technologies, etc.). It is a status for which cities 
compete—as a means to market economic opportunity and jockey for foreign talent, 
which, in turn, can continue to fuel such status. The hallmarks of a Global City in- 
clude a polarized gap between “highly provisioned and profoundly disadvantaged” 
populations and spaces of the city.? Singapore is often credited with being a model 
high-density city and is a prominent point of reference for this publication for many 
good reasons, including its sustainable development practices, energy-efficient pub- 
lic transport, valuable parks and multi-use public spaces, and preemptive designing 
for a shifting climate. It is also exemplary in a cultural sense, on account of its dense 
multi-ethnic population as well as its government-subsidized housing program, which 
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provides homes for more than 80 percent of its citizens.3 A recent document issued by 
the Urban Land Institute at Singapore’s Centre for Liveable Cities provides lessons from 
Singapore’s success as a high-density model,* yet the sovereign city-state adopts the 
neoliberal rhetoric of multi-culturalism, which markets branded places such as China- 
town, Little India, and Kampong Glam for consumption. Its cultural diversity is also 
highly controlled in public housing through quota policies, which are not based on 
ethics of multi-culturalism but on ‘integration’ promoted through the rhetoric of ‘cohe- 
sion. > One might also read this as a method of social control and of preventing conflict 
through dispersal. Thus in many ways Singapore represents an urban model to which 
cities might aspire, but also has a darker side, particularly regarding those who do not 
officially qualify as citizens, yet are essential to the city’s success as a global center. In 
the case of Singapore, these non-citizens include foreign migrant workers from coun- 
tries such as Bangladesh, India, Myanmar, and China, who largely work on construc- 
tion sites on the rapidly urbanizing island, and foreign domestic workers made up of 
women predominantly from Indonesia and the Philippines. Most of the construction 
workers are controlled in segregated dormitories away from the public eye,® but on 
non-working days both groups seek open spaces to gather and socialize. Their visible 
presence in the public spaces of the city is speculated to have contributed to tensions 
that ultimately erupted in the riots in Little India in 2013.” This tension between cit- 
izens and foreign workers and between government policies of control and human 
forms of resistance continues to shape this once colonial city and its spaces— many 
private but claimed as public. 

It has likewise become clear that the ways in which European nations have man- 
aged or controlled the influx of migrants, as a new contribution to— often transient — 
density, vary and result in wide variability in immigration status and legality. These 
forceful global shifts have led us to grapple with terms for describing our changing 
socio-spatial conditions. For example, ‘transcultural’ and ‘intercultural’ are used as 
alternatives to multi-culturalism—with its neoliberal connotations, its association 
with the assimilationist model and its links to 20th-century institutionalized social 
policies, as pioneered largely in Canada.® Today, the term “super-diversity” (as pro- 
posed by anthropologist Steven Vertovec) is used to distinguish the “multiple-origin, 
transnationally connected, socio-economically differentiated and legally stratified im- 
migrants”, who have been reshaping cities over the past couple of decades. He contin- 
ues, “it is not enough to see diversity only in terms of ethnicity, as is regularly the case 
both in social science and the wider public sphere. Such additional variables include 
differential immigration statuses and their concomitant entitlements and restrictions 
of rights, divergent labor market experiences, discrete gender and age profiles, pat- 
terns of spatial distribution, and mixed local area responses by service providers and 
residents.”9 These profiles of difference are being registered in cities across the globe 
on account of the creative appropriations of urban space and the “informalization of a 
range of economic activities [as] one way of surviving under conditions” of inequality 
inherent to the Global City.’ 

While the American urbanist Jane Jacobs once argued for the value of human 
density in urban living, the 20th-century city was dramatically different from the 
world’s conurbations of today with their growing populations and expanding terri- 
tories. The New Urbanists have adopted Jacobs’s tenets in their quest for walkable, 


dense nodes of urban life, but have cast this form of city-making as one character- 
ized by conflict-free diversity and social cohesion. Here I am arguing, instead, that 
design and planning should create and preserve places that force urban dwellers out- 
side their comfort zones of familiarity and conventional expectations. While not argu- 
ing for spaces that evoke fear, I am proposing that one consider how we might ‘stage’ 
encounters with the Other, with those that do not conform to one’s own sense of iden- 
tity and belonging," by designing and planning the public realm accordingly —i.e. by 
providing physical places for cross-cultural exchange and negotiation. Conflict, here, 
is recognized as a catalyst for creativity and transformation—a trigger for imagining 
the city otherwise. 


Case One: Densities of the Disolaced1? 


With these ideas as a frame of reference, I move now to the case study of a gradu- 
ate design course I co-taught with Aroussiak Gabrielian called “Grounding diaspora: 
negotiating between home and host” at the University of Toronto. Using diaspora as 
the framework, we presented a methodology that grapples with the social challenges 
and opportunities of resettlement in New York City, which are clearly quite different 
challenges from those of European cities and rapidly urbanizing cities in Asia— where 
extremes of wealth and destitution, citizenship and exile might seem more acute. The 
hope here is that some of the lessons learned might also be applicable across these 
global contexts. 

The word ‘diaspora’ implies a scattering, a displaced migration from a homeland 
to various host nations. It is a dynamic social formation—a process of settlement and 
a tenuous sense of belonging based on negotiations between the collective memory 
of home and adaptations to the host. Geopolitical repartitioning, patterns of warfare 
and oppression, the restructuring of the global economy, and widening disparities 
in wealth distribution have stimulated this diasporic process. These demographic re- 
structurings have forced us to reconsider concepts of democracy, justice, citizenship, 
and multi-culturalism in urban and public space design. Though arising from global 
phenomena, the local impact (1) creates challenging socio-spatial dynamics that ad- 
dress the fears and contestations generated by difference, (2) poses questions about 
who has aright to the city, and (3) enriches public life through the ongoing process of 
negotiation necessitated by living together. In its most local form, these shifting pat- 
terns of settlement transform open spaces in the city through the varied and overlap- 
ping inscriptions of new and adapted rituals. 

Our study site included those neighborhoods that abut John F. Kennedy Airport 
and Jamaica Bay in Queens, New York, which is one of the most diverse urban areas 
in the world. Diasporic and transnational communities—each with their particular 
histories, memories, and connections to home and host—make up the complex social 
fabric of this area. The groups live in Richmond Hill, Ozone Park, and Howard Beach 
and include West Indians from Guyana, Surinam, and Trinidad, bringing Muslim, 
Hindu, and Sikh traditions, South Asians from India, Pakistan and Bangladesh, Latin 
Americans, including Puerto Ricans, Dominicans, and Mexicans, and many others. We 
proposed—citing writings by sociologist Richard Sennett*?—that with such hetero- 
geneity comes inevitable conflict, which enriches the public life of the city as the basis 
for negotiation and exchange. 
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One particularly palpable example was the conflict between park rangers of 
Jamaica Bay’s Gateway National Recreation Area (in and around the Bay) and Guy- 
anese Hindus from Little Guyana—the heart of which lies along Liberty Avenue in 
Richmond Hill, its major commercial corridor (with overhead metro). Treating Jamai- 
ca Bay as a substitute for the Ganges River, these citizens move through the city and 
deposit offerings in the bay during the Puja ritual, while rangers continue to argue 
that this practice causes harm to the bay’s fragile ecosystem. This research questions 
the relationship of place and cultural identity in a world of mass ethnic transplan- 
tation. Indo-Caribbean identity in the United States is particularly complex because 
of the multiple degrees of displacement from the mythic Motherland—with which 
the indentured laborers, brought from what is now Uttar Pradesh and Bihar to the 
Caribbean, had very little contact.™ It is thus a population that has had to adapt ritu- 
als and traditions to alien landscapes not once but twice. The various enactments of 
the Puja ritual along the Bay— Ganapati Puja, Ganga Puja as well as wedding events 
and weekly offerings expressing devotion— become one means of imaginatively con- 
structing the homeland in the new world of these residents. In the context of the glo- 
balization of capital and the “global cultural flows” that it has catalyzed,"5 culture can 
no longer be considered static or essentialist. In this new urban condition, it is consis- 
tently renegotiated through citizens’ search for both personal and collective expres- 
sions of identity. This is enacted in the city’s spaces through the negotiation of “con- 
flictful edges and turfs”1® and the appropriation of space through acts of “insurgent 
citizenship.”1” While not self-consciously insurgent, by enacting everyday (and what 
Henri Lefebvre might call “extra-everyday”) rituals along the shores of Jamaica Bay, 
the Guyanese (and mixed South Asian) residents are challenging expected standards 
of behavior within the national park."8 

This source of conflict became the seed for the design course, though not all stu- 
dents addressed it directly; instead, it provided a catalytic platform for triggering ini- 
tial ideas and site investigations. The course objective was to challenge the students to 
explore the city as shaped by such forms of negotiation and, from this focused inves- 
tigation, generate a public space infrastructure that unsettled expectations and pro- 
voked exchange in this diverse urban area. Rather than design with the aim of facili- 
tating this ritual or resolving the dispute, the hope was to produce a series of design 
responses that would mine this conflict for its transformative potential and create mo- 
ments of “cultural destabilization, offering individuals the chance to break out of fixed 
relations and fixed notions, and through this, to learn to become different through new 
patterns of social interaction,” in the words of geographer Ash Amin.19 


Methodology: Interpreting Sites of Public Conflict 


In terms of methodology, I situate the landscape architect in the role of the critical 
ethnographer who conducts active first-hand observational research in the field. In 
my writings, I have referred to this methodology as an “expanded ‘thick description,” 
reframing the landscape architect’s primary task as a form of “critical ethnography.” 2° 
The term ‘thick description’ comes from the oft-cited anthropologist Clifford Geertz 
(borrowed originally from Gilbert Ryle) and refers, in simplest terms, to an interpre- 
tive ethnographic approach.?" Geertz insisted on ethnography as an interpretive prac- 


tice—a ‘thick description’ of social and symbolic action—emphasizing the particular 


over the universal and cross-cultural. While more than 40 years have passed since 
his seminal essay, Geertz’s methodology remains resonant within landscape architec- 
ture, as this field attempts to retain its position as an alternative to 20th-century uto- 
pian practices of urban planning and design. Equally important, however, is the crit- 
icism Geertz’s approach has since received—specifically, its political neutrality or the 
focus on locality at the expense of situating meaning in a broader context of political, 
economic and social structures. Geertz is also used as a primary point of reference 
for treating a culture as a standalone totality— distinct and isolated from others, and 
for essentializing the relationship between place (or locality) and culture in a world 
of increasing disjuncture.22 Thus the methodological approach to this present study 
integrated the rigor of observational fieldwork and descriptive analysis promoted in 
Geertz’s work, but expanded its dimensions to consider its applicability within our 
contemporary context. It is for this reason that I use the term ‘expanded thick descrip- 
tion.’ The critical ethnographer interprets this expanded and politicized domain and 
its globalized contexts. In her book Critical Ethnography: Methods, Ethics, Performance, 
performance scholar D. Soyini Madison explains, “The critical ethnographer [...] takes 
us beneath surface appearances, disrupts the status quo, and unsettles both neutral- 
ity and taken-for-granted assumptions by bringing to light underlying and obscure 
operations of power and control. Therefore, the critical ethnographer resists domesti- 
cation and moves from ‘what is’ to ‘what could be.’”23 The implication of transforma- 
tive action rather than passive description is pivotal to this investigation of landscape 
architectural methodology. An expanded and critical thick description might ask what 
the cultural impact of industrialization and globalization processes is on the active 
expression of identity, history, and meaning. 

Within the field of landscape architecture, the contemporary theory and practice 
that focuses on forces and processes of urbanization around the globe are predom- 
inantly invested in designing infrastructures for large-scale logistics or mitigating 
brownfield sites. But these same processes have clearly affected the social fabric of 
cities where “difference, otherness, fragmentation, splintering, multiplicity, hetero- 
geneity, diversity, plurality prevail.”24 It is through a thick description, particularly of 
the “localization of [such] global forces,’25 that landscape architecture can catalyze a 
broader conversation about the global restructuring of culture. 


Observation/Fieldwork 

The first step in the interpretive investigation was to undertake rigorous, first-hand 
observational research in the field. This investigative process is preempted by anthro- 
pologist James Holston in his essay on “Spaces of Insurgent Citizenship,” 


In terms of methods, I mean to emphasize those of an urban ethnographer—or of 
a detective, which are similar: methods of tracing, observing, decoding, and tag- 
ging, at one moment of the investigation, and those of reconstructing, identifying, 
presenting and rearticulating, at another. Both the trace and the reconstruction 
compose this engagement with the ethnographic present. In this proposal, Iam not 
suggesting that planners and architects become anthropologists, for anthropology 
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is not reducible to ethnography. Rather, I suggest that they learn the methods of 
ethnographic detection and also learn to work with anthropologists. [...] To reen- 
gage the social after the debacle of modernism’s utopian attempts, however, re- 
quires expanding the idea of planning and architecture beyond this preoccupation 
with execution and design. It requires looking into, caring for, and teaching about 
lived experience as lived. To plan the possible is, in this sense, to begin from an 
ethnographic conception of the social and its spaces of insurgence.?® 


Rather than relying on the social sciences for data-driven design methods, the em- 
phasis on the writings of anthropologists ranging from Geertz to Holston intends to 
set the framework for interpreting how people use, appropriate, and actively spatial- 
ize the city. The fieldwork emphasized the social and physical conditions of the host 
context and how the Guyanese population as well as neighboring transnational com- 
munities have reshaped this ground to assert identity. Through this process of obser- 
vational fieldwork, students visualized the material, ecological, and social dynamics 
of the place (Fig. 1). 


Interpretation 
After the fieldwork, the ‘thickness’ of observations was interpreted by means of a 
series of drawing exercises. The ethnographic method encouraged the use of time- 
based representational techniques to record and interpret the rhythms and rituals of 
the city and translate these interpretive frameworks into proposals that envision the 
future of this culturally significant site and context. 

Through the drawing exercises, the students examined both transnational migra- 
tions and flows and the spatial appropriations and temporal dynamics (rhythms) of 


rituals specific to the transnational residents inhabiting this territory. Emerging from 





Fig.1 Here student Matthew Blunderfield traces 
the ritual deposition along the shore of Jamaica 
Bay in Queens, New York, USA, recording in 
accompanying textual annotations the mythical 
sources and associated symbolism of these 
deposits. 
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their study of the experiences and dynamics of diasporic and transnational settlement 
particular to this population, the first of the interpretive drawing exercises had the 
students initially map geographies of displacement, particularly dispersal, and settle- 
ment patterns. From this global study they progressed to the next exercise—tracing 
local assertions of identity. This second exercise specifically asked students to visu- 
alize research on a particular cultural practice and how it has been transported and 
adapted to the host context. Rather than have them focus exclusively on the rituals 
performed along the bay, the exercise encouraged the students to look more broadly at 
the array of cultural practices that have contributed to expressions of identity in this 
portion of Queens. This gave students a much greater understanding of the territory’s 
transcultural complexity and of how the particularities of the conflict between the re- 
cently settled Hindu Americans and the park rangers might fit into these broader sys- 
tems (for images of these drawing exercises, see visual study referenced in footnote 12). 


Translation: Physical Propositions 

These drawing exercises—as a form of creative ethnography or cultural investiga- 
tion—yielded diverse proposals for the future of this area. Through these exercises, 
which were intended to provide students with new ways of seeing both the place it- 
self and the populations that transform it daily—it became clear that the site was not 
the small swath of beach along the bay, but had a much greater territorial reach into 
the neighborhoods. 

Student Javid Alibhai focused on diaspora in terms of security and access by exam- 
ining the Islamic population. The six mosques within the area—instead of being wel- 
coming community anchors—are currently surrounded by security fencing and sur- 
veillance equipment (arguably necessary in post-9/11 New York). Alibhai transformed 
that particular marking of territory from one of defense and restriction to one that fa- 
cilitated access, urban experience, and creative exchange. Since the arabesque plays 
an essential role in identifying and marking Islamic space, for the visualization exer- 
cises Alibhai generated his own arabesque patterns through analog and digital script- 
ing by assigning certain characteristics or parameters embodied by the mosques to 
specific geometries. Using the patterns generated for the six mosques, Alibhai pro- 
posed infrastructural interventions for each mosque with the intention of bringing an 
element of the sacred into the secular public realm or the public into the sacred space 
of the mosque as a means of stimulating exchange (with the visionary hope of con- 
tributing to overcoming fear). 

Robin O’Connell addressed diaspora and economy as adapted from the homeland. 
For her fieldwork, she traced the transported Guyanese and South Asian cultural ritu- 
als occurring in this area as processional routes through the site: the Hindu Puja ritual 
of depositing offerings at the water’s edge, the annual Holi parade (or Phagwah, har- 
vest festival), as well as the processions of daily life particular to this area (specifical- 
ly to and from the subway on Liberty Avenue). O’Connell’s processional study contin- 
ued with emphasis on Phagwah, during which colored dyes and powders are strewn 
about to chase away the winter grays. Because synthetic dyes are now used rather 
than importing the natural materials, the festival has been confined to a very small 
area within the territory, despite having the highest number of participants of any 
Phagwah festival in the United States (Fig. 2). 
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Fig.2 Robin O’Connell’s interpretive drawing exercise traces the traditional pigments used in celebration of Holi (referred to 
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as Phagwah by Guyanese Hindus) and their chemical substitutes used in the United States. 
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After cataloguing the traditional pigments and their chemical substitutes as well 
as the Puja offerings found on the beach, including flowers, fruit, and leaves, O’Con- 
nell then generated a matrix of alternative plants that are either native or naturalized 
in New York, paying specific attention to the original plant’s traditional symbolism, 
shape, structure, and range of use (medicinal, cosmetic, etc.) to ensure her assigned al- 
ternatives embodied similar characteristics and perhaps even offered additional uses 
suitable to the host country—and specifically to our site. From this research, O’Con- 
nell designed a cultivation infrastructure— partially along the processional routes that 
instigated her study—of the natural alternatives that would generate both offerings 
and other ritual products that could be sold in local shops along Liberty Avenue (Fig. 3). 
As depicted, the cultivation infrastructure was expected to grow over time through a 
maintenance and propagation program intended to engage the community’s participa- 
tion. The project thus aimed to boost the local economy and provide convenient access 
to culturally specific products for both ritual performance and everyday life. 

Benjamin Matthews addressed diaspora through an ecological lens. He traced the 
Indian and Guyanese diaspora in our territory through the folklore of water (Fig. 4), 
studying cultural attachments to water and the rituals and myths associated with 
waterways. These ideas of myth and memory served as the catalyst for Matthews’s in- 
frastructural proposal, which focused on the ‘desire lines’ (or informal paths) created 
by repeated processions through the shoreline vegetation to approach the water. These 
traces of human presence and ritual movement emerge like a watershed itself (Fig. 5). 
Meanwhile, rather than the Puja offerings causing degradation of the bay, he recog- 
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nized a much more acute factor—the thousands of kilograms of nitrogen pouring into 
the bay every day from the four waste treatment plants around it. Matthews therefore 
designed a water treatment system that engaged community members at those points 
where the desire lines run together. Through a proposed regrading process he routed 
the contaminating outflow through these points, thereby hybridizing the new water 
cleansing infrastructure and the intended assembly spaces whereby people could both 
gather socially and participate in the process of water cleansing (Fig. 6), thus support- 
ing social interaction through existing and new rituals. The proposed spaces integrate 
opportunities for ritual deposits as well as performative acts involved in water cleans- 
ing. The activities generated by this new socio-ecological infrastructure would thus 
create a new calendar of rituals for the communities around the bay. 

These three propositions were large-scale visionary proposals, but began with 
practical fieldwork and interpretive drawing practices. In this dense urban coastal 
area, the hope was that proposals would use the palpable tensions and conflicts as op- 
portunities for creative and transformative response—for new forms of public space 
that bring people together, not in tolerant indifference but in active and meaningful 
intercultural engagement.27 


Case Two: Densities of (Counter)Memory 


History and memory and their political dimensions are essential to this interpretive 
design methodology, particularly as related to densifying cities undergoing rapid 
change, where the question of whose memory and customs are preserved and whose 
are erased—in the name of progress—is often a point of conflict and contestation. 
The methodology proposed here applies a critical and projective approach to histo- 
ry, relying on Nietzsche’s consideration of how both “active forgetting” and “critical 
history” are productive means of existing in the present and his belief that history 
should be taught as an instrument for mobilizing action, “in the service of life.” 28 These 
ideas serve as a foundation for an approach that aims to bring recognition to sites of 
marginalized memory and to generate spaces that provoke discursive and performa- 
tive negotiation. For instance, this approach has been applied to the now anonymous 
sites of the 1992 performative resistance in Los Angeles (i.e. the L.A. Riots—a response 
to the acquittal of the police officers caught on video tape beating Rodney King) as 
a means of reinstating these urban places as arenas for public debate, the negotia- 
tion of identities and new forms of collectivity.29 Drawing on Foucault’s notions of an 
oppositional ‘counter-memory’—a resistance to official versions of historical conti- 
nuity—the counter-memorial “ideally encourages public agency and articulates the 
complexities of modern history.”3® In this design-research the idea was not to pro- 
pose that these sites in Los Angeles act as ‘memorials’ (in the institutionalized sense), 
but that reclaiming these places as sites of struggle might activate public discourse. 
While this chapter focuses on the Global City, it was resistance to urban disenfran- 
chisement, caused essentially by neoliberal forces of globalization, that catalyzed the 
civil unrest— demonstrating the power of the underclass to occupy, appropriate, and 
claim spaces of the city. Reasserting spaces for acts of performative expression that 
recognize and aim to mitigate past injustices as well as designing policies aimed at in- 
creasing local control become one way of grappling with the tensions inherent in the 
densifying Global City. 
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Fig.3 O’Connell devised a cultivation and distribution infrastructure—partially along the processional 
routes that instigated her study—for natural alternatives to the synthetic dyes being used in the Phagwah 
festival in Queens and the puja offerings deposited along Jamaica Bay. This infrastructure would 
generate offerings and other ritual products that could be sold in local shops. The infrastructure is 
intended to engage the community's participation. 





Fig.4 This drawing by Benjamin Matthews for the Jamaica Bay area in Queens depicts cultural attachments to 
water and the rituals and myths associated with waterways. 
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Fig.5 Matthews’s water treatment network along the ‘desire lines’ (informal paths) leading to the shore of Jamaica 


Bay. At the points of confluence, he proposes using azolla propagation and harvesting for the treatment of overflow 
wastewater into the bay. 
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Fig.6 Matthews’s hybrid system, providing both water cleansing and a new ritual infrastructure, engages the 
community in the water purification process. 
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Fig. 7 Notated fieldwork by Nan Cheng of daily interactions along the Vermont and Manchester Avenue lots still vacant from 
the 1992 LA Uprisings in South Los Angeles, USA. The chainlink fence surrounding the vacant site has been appropriated by 
informal economies. 


Utilizing the same basic process of observation, interpretation, and translation 
(Fig. 7), students proposed hybrid infrastructures that respond to immediate needs 
(by enforcing and enhancing the neighborhood’s existing social character) and inter- 
pret the histories of resistance at catalytic flashpoints (Fig. 8). The proposals aimed to 
institute new public rituals—or programmed events—that both recognize the trage- 
dies and triumphs of the uprisings and provide opportunities for rallies, demonstra- 
tions, and other forms of community organizing that are intended to affect change 
(Figs. 9, 10). 

In her essay “Uncertain Parks: Disturbed Sites, Citizens, and Risk Society,” land- 
scape theorist Elizabeth Meyer takes up the issue of polluted or contaminated land- 
scapes resulting from industrial processes, which landscape architects tend to ame- 
liorate and restore without critically interpreting the production and consumption 
processes that contributed to the site’s disturbed condition. She calls this uncritical 
approach “landscape camouflage” (after Mira Engler), which, she claims, “masks the 
histories and processes of disturbed industrial sites and obliterates a connection that 
might render these parks more meaningful to the public.”31 While she focuses large- 
ly on the interpretive potential of design to catalyze an environmentally responsible 
form of citizenship, which is not the emphasis here, Meyer’s opposition to disguising 
the “uncertainty and risk” associated with disturbed sites as “places of anxiety and 
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discomfort” is most definitely relevant to socially contested urban sites. She states: 
“Witnesses who encounter landscapes of disturbance, doubt, uncertainty, and beau- 
ty in their everyday experiences [...] might be bewildered, moved to wonder and re- 


centered. [...] What might happen if that experience of beauty within risk caused a 
collectivity of individuals to act differently in their everyday lives? We might truly 
know what the cultural agency of landscape could be.”3? 

While we might argue that these South Los Angeles sites lack beauty, this same 
form of recentering, the act of destabilizing the limits of our comfortable expecta- 
tions, may provoke us into awareness to think more critically about the social, cultural, 
political, and economic processes that impact the built world around us. This may, in 
turn, stimulate public discourse and heighten human compassion. As restored spaces 
of resistance that transgress the conventional order of the city, they become perpet- 
uated sites of social recentering and thus serve as productive reminders to evaluate 
conditions for spatial justice.34 


Conclusion 
Rather than visioning utopian futures, this interpretive method of design celebrates 
the “ethnographic present”34—by strengthening existing patterns, integrating mo- 
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Fig.8 The current condition of the catalytic ‘flashpoint’ of the 1992 LA Uprisings at the intersection of Florence and Normandie 
Avenues, which bears no reflection of its potent past. Instead, it exists as a typological example of the ubiquitous Los Angeles 
intersection (especially in marginalized neighborhoods) —distinguished by liquor stores, auto repair, and gas stations (the 
still-standing Tom’s Liquor has become a symbolic reminder of the events that occurred in 1992). In front of Tom’s Liquor is 
a cell tower disguised as a tree. 
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Fig.9 Burned blocks at Vermont and Manchester Avenues, 1992 (left), and their still vacant condition in 2016 (right). These 
vacancies further increase the sense of blight, abandonment, and neglect palpable in this area. Recent proposals to redevelop 
the site into an entertainment center and upscale shopping mall are unresponsive to community needs. 
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Fig.10 This proposal by Jade Orr and Rachel Ison for activating the Vermont and Manchester Avenue site addresses the 
unequal distribution of public green space across Los Angeles, while simultaneously restoring the site’s commercial vibrancy. 
Reused reliquary raised concrete slabs act as platforms or stages for public gathering, as does the transformation of the still 
extant sunken basement of one of the burned buildings into an amphitheater for cultural performance. 


City— where concentrated extremes between wealth and poverty and between citi- 
zenship entitlement and fear of exile make conflict inevitable. When provided with 
space to negotiate such difference, opportunities arise for conventions to be over- 
turned or radically altered. 

This chapter began with an introduction to the Global City and its spatial and 
socio-economic inequities. The cases presented here are not necessarily justice ini- 
tiatives, but they bring visibility to marginalized populations that make possible the 
global spectacle of high-profit centers. In densifying urban conditions, where vernacu- 
lar places and customs are erased overnight and where non-citizens are often rendered 
invisible, these ideas intend to provide opportunities for asserting one’s rights to the 
city and creating new forms of citizenship that destabilize the old. 
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Public Soace and the Saturated City. 
Landscape Architecture for the Illegal Housing 
Districts along the Grande Raccordo Anulare 
In Rome 


Annalisa Metta 


The Saturated City 

Density is a hotly debated topic, associated both with environmental and moral de- 
cay and, in contrast, with urban efficiency, health, and well-being. In industrialized 
nations, outrage at the 19th-century slums led to lower-density settlements, moving 
from the Garden Cities through the Modernist models to the post-war New Towns. Lat- 
er, high density found new advocates, with Jane Jacobs among the most engaged sup- 
porters, then followed by the New Urbanists and later by the 1990s Urban Task Force, 
who stated that the whole point of the city is its density and the close proximity of 
people to one another. More recently, density has become an important topic in the de- 
bate about climate change, often being proposed as one part of the solution. Because 
it is controversial, density remains at the core of any debate about urban quality, even 
if under other guises such as the Compact City, the 30-minute City, and so on. But as 
these debates continue, what is often missing is any clear understanding of what we 
mean when we use the word ‘density.’ When defined according to the number of build- 
ings, its most usual measure is the floor area ratio (FAR), the ratio of floor area to the 
plot of land, widely used as an indicator for limiting the development’s volume on any 
given plot. When referring to the population ratio, density is generally measured in res- 
idents per hectare. Currently, UN Habitat ranks Dhaka in first place globally in terms of 
the numbers of residents, with mostly Asian cities at the top of the list.t 

Open spaces are not usually relevant where density is concerned: the allocation 
of open spaces for public use and for shared social life is never taken into account as 
a parameter to express what a dense city is like or should be like. This chapter will at- 
tempt to reverse the usual perspective on density and look at it from the point of view 
of landscape architecture. Assuming the availability of public open spaces to be a cru- 
cial indicator, the chapter proposes to shift attention away from the traditional dense 
city and dwell upon the ‘saturated city,’ produced by the private occupancy of land 
and the exclusion of plots for public use. Saturation means land completely filled up 
with private lots, regardless of whether they are built on or not, whose main effect is 
the absence of interlinking public spaces. The saturated city is impenetrable, compact, 
and opaque; fences of all shapes and sizes are its prevailing architectural device. We 
could also speak of the ‘sealed city, taking the attribute used by ecologists to denote 
an urban area characterized by impervious surfaces. The ground is called ‘sealed’ when 
covered by an impermeable material. This practice is blamed as being one of the main 
causes of soil degradation.? Similarly, the large-scale sealing of surfaces is a serious 
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matter of concern for urban well-being, because it hinders people and things from 
passing, reduces interaction, and hardens the urban fabric, depriving it of the biolog- 
ical, social, and economical fluxes that should permeate any settlement. Saturation is 
the opposite of ‘porosity, an urban category that focuses on the improvement of per- 
meability and accessibility as a strategy for ensuring fundamental rights to have urban 
space. Introduced by Bernardo Secchi and Paola Vigano about 20 years ago, porosity 
deeply changed and renewed attitudes and tools for dealing with the urban realm, be- 
coming one of the most pervasive approaches to contemporary urban design and poli- 
tics, reinforcing the idea that towns and cities should be suffused with capillary tissue 
capable of fostering osmotic relationships within the area. 


Do-It-Yourself Saturation in Rome, Italy 


Extending over almost 1,300 square kilometers, with about 4 million people living in 
the metropolitan area, Rome is the most populated and largest Italian city.3 In the face 
of such an inconceivable size—only large on an Italian scale, of course—it is probably 
only the Grande Raccordo Anulare (GRA, Great Ring Road, or Great Ring Junction) that 
can convey the idea of Rome as a whole in the contemporary collective imagination.* 

Since antiquity, Rome has developed along many radial roads, the so-called con- 
sular roads. The GRA, 68 kilometers long, was constructed soon after World War II as 
an exurban road, far beyond the city’s outer fringes: its purpose was not to serve as 
a local bypass, as it is today, but to keep traffic along the national north-south route 
away from the center of Rome. Photographs of the early 1950s show its narrowness 
and lack of those features now found on the highway it became. Nevertheless, in a few 
decades, the GRA instituted an informal law of settlement, with its ability to foster 
the growth of an unusual, albeit involuntary, collage city. The highway, even though it 
never strictly became an urban axis, attracted anarchic clots of settlements, convey- 
ing a new, banal image of urbanity, very different from how Rome had developed up 
to the middle of the 20th century and certainly different from how the city appears in 
glossy tourist brochures. It is a sort of urban salad whose ingredients, even if mixed, 
remain distinct, with nothing holding them together. There are individual scraps of 
recurrent urban fabric, including the new neighborhoods produced by the aggressive 
expansion of the construction industry at the turn of the 21st century; the gated com- 
munities of villa compounds; the illegal or informal housing areas in Do-It-Yourself 
(DIY) districts; legions of large, box-shaped buildings grouped at leisure or shopping 
hubs; huge public-housing neighborhoods; the inaccessible enclosures of technologi- 
cal companies and institutions.> 

DIY districts, in time normalized by law, constitute almost 40 percent of the whole 
of Rome’s Ring City. From the 1950s onward, it was a common occurrence for poor 
people from other parts of Italy to move to Rome seeking jobs. Then they bought a 
very cheap piece of land on the outskirts, far from the city and close to the GRA, and, 
using all their savings, built their house there, ignoring any rules and foregoing su- 
pervisory planning. House after house, entire districts sprouted up, made of small, 
low, detached houses, standing on medium-sized, fenced plots that privatized the 
whole space, denying any opportunity for shared or common open places. There are 
no squares, public gardens, parks, or even sidewalks; nor is there any kind of media- 
tion between homes and driveways. All in all, a compelling example of saturated city. 


It is not simply a matter of the presence or absence of ‘green,’ with which landscapes 
are still sometimes naively confused; we are looking at an atrophy of public space as 
an open, accessible, and diffused network. These districts are mostly green; in fact, 
they are full of private gardens, orchards, and vegetable gardens. What is lacking is 
the true essence of anything that could be called urban: public space, in short. Public 
spaces make urbanity, both as its physical and symbolic construction; they reveal the 
social, economical, political order of any urban community, its systems of values as 
well its weaknesses. Where they are missing, the town or city basically does not exist. 
Reducing public space to the bare technical space for car mobility and parking lots and 
admitting that the most successful collective spaces are private shopping and sports 
hubs clearly conveys what urbanity amounts to in Rome’s suburbs today. Thus, even 
if Rome is not included at the top of any global chart of high-density cities, these ille- 
gally born districts can provide the opportunity for reversing views about density in 
the sense of urban saturation mentioned above and for focusing on designs to reclaim 
public open spaces. 


Oil Stains 


” 


In 1996 Manuel de Sola-Morales stated that cities were growing like “manchas de aceite 
(oil stains).6 Many translate this sentence as “spreading like wildfire,” referring to the 
very rapid and out-of-control urbanization in Europe in the last decades of the 20th 
century. But this metaphor could be even more inspiring if we read it in a more literal 
way: a city can be like an oil stain on an impermeable surface, lacking a substan- 
tial, deep-rooted relationship with its locality. Landscape architecture is prodigious 
in dealing with oil stains: with its theoretical and practice-based foundations, it looks 
at any site as a complex of interacting elements, produced in an evolutionary way by 
processes and transformations. It finds in geography both ways of explaining how the 
localities are shaped and inspiration to imagine how they might yet become, placing 
diagnosis and design side by side. 

Turning now to Rome, this kind of approach cannot start anywhere else than with 
the topography, because the city’s most distinctive feature is its powerful structure of 
hills and depressions. Rome occupies a site on the lower plains of the Tiber, surrounded 
by gentle hills that originated from the eruptions, about 500,000 years ago, of two vol- 
canoes: the Vulcano Laziale to the south and the Vulcano Sabatino to the north. These 
geological events caused the river valley to narrow, resulting from the pressure of ig- 
neous rocks— mainly tuff— which were, in time, molded into flattish hills, separated 
by valleys of varying width. The famous seven hills of Rome are nothing other than 
some of these low-lying hills, while the narrowest valleys are the well-known Roman 
‘ravines, named forre. It is easy to identify the role of geomorphology in the city cen- 
ter (Fig. 1). The Circus Maximus is where the stream in the Valley of Murcia (Valle Mur- 
cia) flows into the Tiber, so it is effectively a valley converted into a huge built space 
retaining its role as an empty basin, where stormwater still collects today. The Campo 
Marzio marshes, the lowest part of the Tiber’s great central meander, was first turned 
into Domitian’s Stadium and later into the Piazza Navona, both of which used the wa- 
ter that spontaneously gathers there for staging naval battles as mass entertainment 
or for the carnival, depending on the epoch. The Spanish Steps (Scalinata di Trinita 
dei Monti) are located exactly where the Pincio hill meets the Tiber plain, therefore 
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Fig.1 Giovan Battista Brocchi, Carta fisica del suolo di Roma (Physical map of Rome soil), 1820. This map 
shows the topography of a primeval situation—a sort of Rome before Rome—with some of the city’s later 
main monuments; geographical matter is transcribed into architecture. 


they are the refined translation of what was for centuries a tuff slope into monumen- 
tal hewn stone steps, keeping its gentle gradient. And even if the Sistine urban layout 
aimed to present Rome as a definitively clear network of long-sided triangulations on 
a pool table—as it appears in the well-known fresco at the Apostolic Vatican Library,’ 
where the city is depicted as nearly flat—the hills and valleys of Rome’s eventful geo- 
logical past effectively make these roads into enchanting see-saws. In other words and 
put briefly, many of the most celebrated Roman monuments are more than the result of 
an exquisite artistic intuition, based on the authors’ taste and language. They are above 
all the coherent transcription of a geomorphological fabric into architecture: they are 
design applied to geomorphology. Such a city does not, of course, resemble an oil stain. 
It is worth wondering whether this same coherence can be found in the other Rome, 
the one built over the last 60 years on the urban fringes. In Roman suburbia, the frag- 
ments of woods on the slopes between the valleys and low hills are among the clear- 
est signs of the local geomorphological structures. Since ancient times, Rome lands 
have been used for agriculture and grazing, but the steepest slopes, unfit for this pur- 
pose, have remained as the sole remnants of the original mixed woods of holm and 
Turkey oaks. Comparing how woods and urban footprints in Roman suburbs have 
fared during the last 70 years, it is clear, on the one hand, that woods are disappearing, 
but, on the other, that they are now very much closer to the urban fringes and more 
intertwined with the city (Fig. 2). Regardless of any nostalgic regret, this is an exciting 
opportunity for design. Preservation, a conservative stance, and passive protection 
underpin the standard approach to dealing with these natural relicts, but romantic 
polarization between a lost paradise and a bulimic city no longer has any foundation, 


given the pervasiveness of the urban phenomenon, the ethical and aesthetic culture 
of the contemporary landscape, the evolving ideas of nature, and so on. These areas 
need protection because they are essential elements of the ecological network and 
are of great narrative value for the long environmental history they still testify to and 
prolong, but they are actually part of the urban realm and cannot be seen as antithet- 
ical to the city. 


Seeking for Porosity 


Many issues arise when merging the challenges of overcoming saturation and of an- 
choring urbanity in the essential features of a site’s topography and locality.® Exploring 
the unplanned, illegal, and marginal DIY districts of Rome through the lens of land- 
scape architecture can be useful for focusing on such issues. One such issue is the im- 
portance of reclaiming topography as the foundation for design, even more so when 
landscape architecture is needed as a retroactive remedy for urban settlements that 
suffer from the lack of any mindful overall structure inspired by common interests. 
Another issue is that of arguing about the proactive role of geomorphological struc- 
tures in injecting porosity, permeability, and accessibility of public spaces into the 
saturated city and in successfully combating the overwhelming predominance of pri- 
vately owned land. A third issue is the opportunity to question, through design, the 
long-lasting debate about the nature-city dichotomy and the Western dualistic sepa- 
ration between culture and untamed lands. By means of a variety of landscape strate- 
gies proposed for the following two case studies, Palmarola and Castelverde, in Rome’s 
Ring City, the chapter now discusses the role of landscape architecture in investigating 
and tying together these different ideas. 


Palmarola 

Palmarola was developed in the middle of the 1950s as a DIY district in the northwest- 
ern sector of Rome’s suburbs.9 Before the GRA was built, this land consisted of several 
huge agricultural properties surrounding the core of the city, in the hands of a few 
rich families and mostly used for grazing. Thereafter, within just a few decades, it had 
radically and quickly changed. At the beginning, just a few houses started to be dot- 
ted about on the land close to the GRA, and then buildings for single or multiple fam- 
ilies in small, fenced lots almost entirely covered the site. Today, Palmarola is a clear 
example of the saturated city: it is not dense at all in terms of numbers of buildings 
or the population ratio, nonetheless it is compact enough to be impenetrable; public 
open spaces are nothing other than bare roads, and even the narrowest path for walk- 
ing back home is unimaginable. 

We observed that makeshift shelters, tiny depots and warehouses, detached from 
the main house, occupied most of the private lots. Thus, we imagined relocating some 
of these small buildings to clear the ground and achieve a more porous urban pat- 
tern as well as giving the private owners a ‘density bonus’: they could increase the 
size of the main building in proportion to that of the smaller outbuildings that were 
to be demolished, plus a little more. In return for this bonus, the small interstitial 
spaces could be freed up by the city as public spaces and become shared gardens, little 
squares, protected places for children and the elderly, playgrounds, shortcuts, and so 
on (Fig.3). The main goal was working out a sequence of pathways and little squares: 
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Fig.2 Tree ribbons, urban footprint, and topography in the northwest fringes of Rome: about 1930 on the left, 2000 on the 
right. For centuries, the hilltops and the valley plains have been used for agriculture or grazing and the steepest slopes 
remained as the only vestiges of the original woods. With continuing urban growth, forests shrink further and become more 
intertwined with the city. 
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Fig.3 Palmarola, Rome. In order to achieve a more porous urban pattern inside the saturated city, we proposed 
to relocate some of the small and jury-rigged buildings crowding most of the private lots, in exchange for a density 
bonus. The reclaimed open spaces could become shared gardens, little squares, playgrounds, and shortcuts. 
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very tiny parcels of land, insignifi- 
cant if considered singly, could to- 
gether become the porous backbone 
of interlinked spaces in this exhaust- 
ed urban jumble. Thus, while making 





the district denser in FAR terms, we 





would remove or reduce in size the 
private properties and make this ur- 
ban confusion penetrable, pervious, 
sieve-like, riddled, eventually allow- 
ing people to find a passage through 
and a place to rest or meet each other. 
We thought about an incremental 
strategy, balancing decisive actions — 
such as taking away private court- 
yards and gardens—with seeming- 
ly harmless ones—such as laying 





down new paving and introducing 
Fig.4 Palmarola. Porosity is obtained through an incremental a few trees. The initial, small open 
strategy, which first dots the urban fabric with small interventions, 
thus achieving a wide network of interlaced spaces. The top images 
show these small public spaces or planted trees; in the bottom 
images, these features are in time linked and upgraded, inserting where the road is wide enough and 
sidewalks where the road is wide enough and composing treelines. extending pedestrian areas bit by bit. 


Going onward in our scheme, we pro- 


spaces could in time be upgraded 
and enhanced, realizing sidewalks 


gressed from sparsely scattered individual squares to a broad network of interlaced 
open spaces (Fig. 4). 

Besides working in the heart of the urban fabric where saturation is at its peak, 
we also envisaged focusing on the edges of the district, evening out the threshold 
between the built-up neighborhood and the woods spread out in a very narrow valley. 
We used trees to create continuity from one realm to the other, bonding the wooded 
slopes and the tiny pattern of public spaces we proposed to introduce between the pri- 
vate lots. The result is a sort of amplified geography: the linear strips of woods make 
the forre clearly visible; ribbons of water-loving trees trace out the hydrographic net- 
work at the bottom of the valleys; lines of trees underline the importance of histori- 
cal roads; fragmented, short lines of trees link, wherever possible, the series of pub- 
lic spaces wrested from the private plots of land. Taken as a whole, vegetation traces 
out recognizable figures, linking urban, rural, and wild realms. Prolonging the exist- 
ing fringes of woods, grading the transition from informal patterns to geometrically 
aligned tree structures, we intended to overcome the dualistic opposition between 
built-up neighborhoods and natural areas. This was also a way of tying together differ- 
ent kinds of public spaces, providing the basis for continuity and accessibility, essen- 
tial factors when speaking about cities and citizenship. Among the consequences, the 
physical and cultural links to unusual public spaces outside the built-up areas, such as 
the fragments of primordial landscapes and wildlife, would be enhanced as perform- 
ing landscapes in environmental, aesthetic, emotional, and behavioral terms. Poros- 
ity is not just a matter of people passing through an area, but also of allowing many 
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other subjects that constitute the urban habitat— water, vegetation, animals—to per- 
colate and penetrate the area. The proposal thus combined a variety of actions: micro- 
densification, substitution, soft-shrinking as well as percolation of diversity, in many 
of its fertile meanings (Fig. 5). 


Castelverde 

The second case study relates to a district called Castelverde on the east side of the 
Ring."? As mentioned before, Rome is surrounded by volcanoes. Most of the southern 
craters are gathered in the Laziale eruptive district, while the eastern and smaller Ga- 
bii crater’? is isolated and very close to Castelverde. Many streams and rivers descend 
from the volcanic hills toward the Tiber and Aniene Rivers, producing a pronounced 
drainage pattern. Long streams of basaltic stone—once lava—run down to the rivers 
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Fig.5 Palmarola. The bird’s-eye view demonstrates how porosity is crucial: it links tiny soaces to the large-scale context and 
enables the percolation of diversity, in respect to human beings, vegetation, and other actors that are part of the urban habitat. 
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as well. Ancient Romans used the Capo di Bove flow as bedrock for the Via Appia, 
which follows the exact route of the lava stream. No differently, in the 1950s, migrants 
coming from eastern Italy established their informal settlements on the basaltic bed- 
rock produced by the Gabii eruption, using this very hard rock as the foundation for 
their illegally constructed houses. It was a perfect place: very good soil for building on, 
sited between two consular roads, Via Collatina in the north and Via Praenestina in the 
south, and very close to the GRA, the recently opened new Ring Junction. They built 
a settlement deeply anchored in the local topology, with ribbon-like roads oriented to 
the direction of the valleys and ridges: the informal town coincided closely with the 
morphological, geological, and hydrological structure of the countryside, fitting per- 
fectly, like a glove that reveals the anatomy of the hand (Fig. 6). Even if today the site 
is almost completely covered with buildings, we can still see the crater, the streams 
of water running northward to reach the larger river, the small plateaus between the 
very narrow valleys, and the linear strips of woods, as in Palmarola, even here making 
the slopes clearly visible. 

In time, single or two-family houses, each with their own vegetable garden for 
individual use, colonized the land, leaving nowhere for any public space except nar- 
row roads for cars, and created another very clear example of the saturated city in the 
Rome suburbs. As in Palmarola, we proposed a diffused pattern of public open spaces 
by conducting small surgical interventions on the private properties in return for an 
extra bonus of building volume to be built adjacent to the existing houses. We would 
also have private fields on the fringes of the district seized, where saturation is not 
fully developed, to protect and guarantee public spaces for the future in view of the 
district’s continued growth (this time legally) (Fig. 7). In Castelverde, roads are another 
clue that points to saturation: most of them are disconnected other than to the long 
ridge-road, typical of illegally laid-out districts where everyone constructed the small 
stretch of road giving access to their own property, not caring about how the town 
was connected as a whole. Therefore, retracing portions of existing routes as far as we 
could, we proposed introducing anew W-E road, able to intersect with and connect the 
established ridge-roads and to anchor a new system of public spaces in addition to the 
tiny network of paths taken from private plots, finding their way wherever possible, 
like a fluid in a grid (Fig. 8). The procedure is one of stitching and unraveling, introduc- 
ing sidewalks, pedestrian and cycle paths to make it easier to reach public transport 
and bring people to the main street, where they could eventually congregate, following 
the canopy of trees. We also added some more dense nodes, for instance a new block of 
public housing, which would mediate between the existing layout of individual small 
houses and the desire for a more porous pattern of shared places, and some new public 
buildings with adjacent open spaces as an active part of the whole structure and not 
as separate enclosures (Fig. 9). 

Vegetation was our main tool, employed in three connected courses of actions: to 
underline the latent morphological structure by trying to thicken the wood strips and 
filling in gaps according to topography; to add new vigorous lines of trees on the main 
roads, thereby linking geographical and mobility infrastructure, because both are inte- 
gral parts of the urban backbone; to introduce trees to the new pattern of public spaces 
wherever possible, underlining their infiltration network. The overall result is a struc- 
ture of various open spaces that allows osmotic passage between private enclosures, 
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Fig.6 Castelverde, Rome. In this map the geological nature of the soil, the drainage pattern of water, and the urban footprints 
are overlaid to visualize their coherence. Volcanic soils are shown in red. The narrow red lines at the top of the image represent 
the Gabi lava streams, where the DIY district was built in the 1950s. 


common spaces and fringes of wildlife, and thus enhances a new idea of urbanity 
based on social, environmental, and topographical foundations (Fig. 10). 


Intensity through Porosity 
We have just visited two small sites that form part of Rome’s Ring City. Although the 
two settlements belong to different categories, we can speak in both cases of saturation 
and sealing, and there are also other elements worthy of comment. The pattern of its 
roads, for example, is just the sum of fragments of routes; it is not a network. Perhaps 
one can Say it is a tangled interweaving, like a sweater after being washed wrongly. 
Rome’s Ring City, both in its individual parts and as a whole, needs to be unraveled and 
untangled to obtain that fluency—of spaces, fluxes, people, biological matter—to be- 
come what we calla town or city: it needs to acquire porosity and lose its saturated feel. 
For instance, the strategies proposed for Palmarola and Castelverde—freeing up and 
connecting empty spaces to penetrate the compact urban structure—can be extended 
to the Ring City as a whole, reclaiming land and linking its many empty spaces. These 
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empty, abandoned areas are the result of the interrupted, unplanned, and self-centered 


occupancy of land: all together, unused, empty spaces make up 23 percent of the en- 
tire amount of open spaces in the Ring City, extending over more than 5,600 hectares, 
and trace out the latent figure of a “free layer.” 13 The fragments of the ancient woods 
or the bottoms of gorges, but also the marginal strips produced by the infrastructure, 
could release new urban landscapes, where vegetation and other forms of life can find 
suitable habitats for spontaneous development. These could be places where the tem- 
porary appropriation of spaces for informal social practices and leisure activities can 
reveal the creative and experimental possibilities public spaces offer in the contempo- 
rary city. These landscapes, on the one hand, demonstrate the permanence of Rome’s 
truly historical geographical features: as we saw in Palmarola and Castelverde, we can 
still read the topography, the signs of water, the character of the soils through the evi- 
dence of the vegetation. On the other hand, they hint at the existence of new categories 
of urban space that are still untold, ephemeral, and clandestine. So, while being a way 
to porosity, these places could lead the way to greater intensity, as well. 
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Fig. 7 Castelverde. As in Palmarola, small interventions on the private lots create a network of interlaced open spaces, in 
return for a permit for a larger building volume for the private owners. Ribbons of woods become broader, filling the gaps 
and adding to the existing trees. Public soaces eroded from private lots on the edge of the district are intended to enhance 
and improve the quality of the future urban development. 


When speaking about density, we are dealing with numerical indicators, ratios, 
percentages: density is unavoidably a matter of quantity. Ultimately, saturation could 
remain in the same quantitative field, referring to urban structure in terms of com- 
paring the footprints of private properties and of public spaces. But there is also the 
question of the density of street life to consider—something that is very hard to ex- 
press in numbers. We can call it ‘intensity’: it is the density of meaning, situations, 
rhythms, condensed in the domain of urban living, and it says much about the way in 
which a city is inhabited, represented, interpreted, and claimed by the citizens; it sig- 
nifies the liveliness, the social and cultural effervescence of urbanity. Intensity cannot 
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Fig.8 Castelverde. A focus of the scheme was the crossing system of public spaces, transverse to the main north-south 
direction of the valley: it is inserted into the pattern of the existing city, finding its way wherever possible, infiltrating like a 
fluid in a grid. Some nodes were added as well, for instance a new block of public housing to the west and some public 
buildings, with their adjacent open spaces, to act as an active part of the network rather than as entities separated from it. 


be defined by standards, measured by stable indicators or imposed through typified 
solutions, since it varies according to the characteristics of each place and community. 
But it can be fostered. 

The counterpart to intensity is lethargy—the lethargy induced by the sedatives 
injected into towns and cities through the systematic elimination of conflicts, divid- 
ing up functions, concerns and people. ‘Functional indeterminacy, for instance, is an 
invaluable tool for generating urban intensity. It means that urban open spaces are 
designed for a variety of activities—changing activities, unknown in advance—and 
for unpredictable needs or desires. For a range of activities from those that are pro- 
grammed to spontaneous ones, the spaces can be modulated as needed, with clear 
functions overlapping with other, more indefinite ones; time can be allowed for adap- 
tions. Multiple uses, even contrasting ones, can coexist, since they take place at differ- 
ent times: the events can be seasonal, cyclical or occasional. Such a la carte intensity 
relieves other public spaces that are constantly having to be rearranged and have be- 
come contaminated. 

Intensity can also be understood as a measure of urban metabolism, i.e. the total 
number of biophysical interactions between society and its environment,™ the ex- 
change of matter, energy, and information that takes place in the urban system and 
guarantees its vitality. In particular, vegetation is an essential tool for defining the 
intensity of urban space, as it introduces vital elements such as the rhythm of the sea- 
sons, life cycles, movement. This refers to a broader theme, that of experiencing na- 
ture in the urban environment, whether in the traditional shape of planned landscapes 
such as gardens and parks or through still ambiguous terrain vague. The recent ten- 
dency to include wide tracts of semi-wild landscapes in cities,** animated by different 
intentions that may or may not be linked (such as preserving biodiversity and reduc- 
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Fig.9 Castelverde. These axonometric diagrams display the main systems of the project: the new public 
buildings, dotting the backbone as destinations along the linear network of public spaces; the pedestrian 
paths, littke squares, playgrounds, and small urban gardens, interlaced with each other; finally, the robust 
system of trees. 


ing maintenance costs), leads to attributing more value to naturalness in ethical and 
aesthetic terms, awakes empathy among the urban residents for the inhabitants of the 
wild spaces, and fosters new kinds of public spaces for hybrid urban nature. 

Porosity can work toward intensity, introducing many opportunities for experienc- 
ing the city. For instance, the Spanish word for road is calle and derives from the verb 
encallar, which means getting stuck and stumbling upon something. The road, in its 
strictest sense, is a place where you have more reasons to stop and stand than to go on, 
because you stumble upon people you know, places you like, happenings that capture 
your attention and surprise you. So, porosity, in the terms we described for Palma- 
rola and Castelverde, is a way of introducing stumbling places into the sealed surfaces 
of the saturated city. Porosity is a way of transforming the smooth and impervious 
saturated space into a coarser, more percolating system, whose features—above all, 
nature —can stop us in our tracks and make us stumble a little. Finally, intensity—by 
means of porosity—is a zero-volume densification practice, implemented using true 
landscape architecture instruments, which turns empty spaces into charged voids,"® 
where urban living meets sensitive and receptive platforms for a different and unex- 
pected urbanity. 


1 “UN-Habitat Urban Data,” accessed March 15, 2018, 
http://urbandata.unhabitat.org/, 2 European Commission, 
Guidelines on Best Practice to Limit, Mitigate or Compen- 
sate Soil Sealing (Luxembourg: Publications Office of the 
European Union, 2012), 15-16. 3 In 2016, Rome’s popu- 
lation was estimated at almost 2.9 million people, with a 
density of little more than 2,000 people per square kilo- 
meter in the city proper. “ISTAT, Italian Institute of Statis- 
tics,” accessed March 18, 2018, http://dati.istat.it/Index. 
aspx?Queryld=19101. 4 Among the numerous referenc- 
es to the GRA in literature, cinema, architecture, and ur- 
ban design, see: Marco Lodoli, Grande Raccordo (Milano: 
Bompiani, 2000); Mario De Quarto, Grande Raccordo An- 
ulare (Rome: Avagliano, 2008); Aaron Betsky, Uneternal 
City (Venice: Marsilio, 2009); Roberto Secchi, Future GRA 
(Rome: Prospettive edizioni, 2010); Marco Pietrolucci, La 
citta del Grande Raccordo Anulare (Rome: Gangemi Edi- 
tore, 2012); Niccolo Bassetti and Sapo Matteucci, Sacro Ro- 
mano Gra (Macerata: Quodlibet, 2013); Marco Pietrolucci, 
Verso la realizzazione delle microcitta di Roma (Milan: Ski- 
ra, 2017). 5 Francesco Leoni, Marcello Risso, and Davide 
Troiani, “Through the GRA. From Motorway to Ring City” 
(Master Thesis in Architectural Design, Roma Tre University, 
2014, supervisor Annalisa Metta). 6 Manuel de Sola-Mo- 
rales, Contra el modelo de metropoli universal (paper 
presented at the UIA Congress, Barcelona, June 4, 1996). 
Included in the conference proceedings, the text is also 
published in Angel M. Ramos, ed., Lo urbano en 20 au- 
tores contemporaneos (Barcelona: Universitat Politecnica 
de Catalunya, Servicio de Publicaciones, 2004). 7 Locat- 
ed in the Sistine Hall at the Apostolic Vatican Library, the 
fresco is titled Veduta della Roma di Sisto V. It was paint- 
ed in 1588 by an unknown artist. 8 Christophe Girot, “The 
Elegance of Topology,” in Landscript 3. Topology. Topical 
Thoughts on the Contemporary Landscape, eds. Christo- 
phe Girot et al. (Berlin: Jovis, 2013), 91. 9 The Palmarola 
project is part of the proposal conceived by the Architec- 


ture Department of Roma Tre University for Roma 2025, 
the exhibit organized in 2016 by the Museum of XXI Cen- 
tury Arts in Rome (MAXX1I), inviting 26 Schools of Planning, 
Architecture, and Landscape Architecture worldwide. Cf. 
Giovanni Longobardi et al., “Uneven City,” in Roma 2025. 
Nuovi cicli di vita della metropoli. New Life Cycles for the 
Metropolis, eds. Pippo Ciorra et al. (Macerata: Quodlibet, 
2015). 10 Michel Desvigne, “Le paysage en préalable,” in 
Le paysage en préalable: Michel Desvigne, Grand Prix de 
l’'Urbanisme 2011, eds. Ariella Masboungi and Olivia Bar- 
bet-Massin (Paris: Parentheses, 2011), 29. 11 The Castel- 
verde project described below was developed by Anna- 
chiara Bonora, “Urban Architecture in Castelverde” (Master 
Thesis in Architectural Design, Roma Tre University, 2013, 
supervisor Annalisa Metta). 12 Gabii was an ancient city 
of Latium about 18 kilometers due east of Rome, sited on 
the Via Praenestina on the southeastern rim of an extinct 
volcanic crater. Gabii bishops continued to be mentioned 
in ecclesiastical documents till the ninth century. 13 En- 
ric Batlle, E/ Jardin de la Metropoli (Barcelona: Editorial 
Gustavo Gili, 2011), 141. 14 Ethan Decker et al., “Energy 
and Material Flow Through the Urban Ecosystem,” An- 
nual Review of Energy and the Environment 25 (2000): 
716, accessed April 10, 2018, doi:10.1146/annurev.energy. 
25.1.685. 15 Recent examples include Bonames airfield 
conversion, Frankfurt am Main, GTL (2004); Park land- 
scape Haching Valley, Unterhaching (Germany), Atelier 
Loidl (2005); Jardins des Grands Moulins, Paris, Ah-Ah 
Paysagistes (2009); Boerenhol parking garden, Courtrai 
(Belgium), Wagon Landscaping (2009); Jardin Demain, 
Montpellier, Coloco (2010); Fredericia Park, Copenhagen, 
Stig L. Andersson (2010); Nordbahnhof Park, Berlin, Fug- 
mann & Janotta (2010); Park am Gleisdreieck, Berlin, Ate- 
lier Loidl (2013). 16 Alison M. Smithson and Peter Smith- 
son, The Charged Void: Urbanism (New York: Monacelli 
Press, 2005). 


Public Space and the Saturated City. Landscape Architecture for the Illegal Housing Districts along the Grande Raccordo Anulare in Rome 
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Fig.10 Castelverde. The bird’s-eye view shows how small spatial interventions can eventually yield a complex landscape 
structure at the local as well as the regional level. The structural value of geography lays the groundwork for designing 
porosity-oriented sequences of small public soaces able to overcome saturation. 
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The history of human settlement is strongly connected with water. The structure and 
appearance of cities and landscapes have always been shaped by the interaction be- 
tween the natural water balance, human techniques of water management, and the 
spatial design of urban landscapes. However, in the 20th century, the structure of 
cities has become increasingly dissociated from the organization of hydraulic sys- 
tems, erasing the visual and spatial logic of the urban watershed. The modern city 
is based on a technical and mostly invisible water infrastructure system, which was 
constructed by specialized engineering disciplines and consists of dikes, flood-gates, 
pipes, pumps, and purification plants. The designs of architects, landscape and city 
planners are based upon the needs to supply flood protection, drinking water, sewage 
disposal and treatment as well as rainwater drainage. On a conceptual level the cor- 
responding spheres of activity are too often seen as determined by purely technical 
requirements rather than as integrated design fields. 

In the 21st century, the challenges of accelerating urbanization and densifying cit- 
ies require new ideas and approaches— ones which address the interface between the 
design of spatial development and that the hydrological infrastructural systems. Many 
of the world’s fastest growing regions and cities, especially in developing countries, are 
not capable of synchronizing the construction of expensive water infrastructure with 
their rapid urban growth. This occurs most blatantly in the unplanned informal settle- 
ments of the poor social classes." At the same time, it is estimated that two-thirds of 
the world’s largest metropolises will be threatened increasingly by human-influenced 
and climate-induced rises in water levels and storm surges.? It is also expected that 
due to climate change, the frequency, intensity, and duration of extreme precipitation 
events will increase, as well as the frequency and duration of droughts.? 

Improving the current standards of water management and flood protection sys- 
tems could maintain or reduce risk levels; however, the magnitude of damages when 
pollution, floods, or droughts do occur will continue to increase, and technical solu- 
tions will cost enormous amounts of energy and money. This points to the limita- 
tions of what purely technical solutions can achieve, as they can lack flexibility and 
fail to foster the ability of urban systems to adapt to flood and drought. Therefore, 
there is a growing belief among engineers, planners, and landscape architects that the 
functions of our urban water infrastructure and design of urban water landscapes in 
high-density cities require a radical redefinition.* Water systems of the future need to 
provide feasible, cost-efficient, and flexible solutions for recycling water, harvesting, 
and slowing down stormwater, providing more space for the temporary retention of 


flood peaks and increasing the environment’s self-purification capacity. These kinds 
of technical systems cannot work purely underground or in separated areas—they 
need to be interwoven with the urban landscape. This represents a chance to strategi- 
cally rethink and redesign water systems as an essential component of regional and 
urban design. 

The current debates surrounding the new paradigms of water-sensitive urban 
design,> water-centric sustainable communities,® and sponge cities’ offer the oppor- 
tunity for new forms of cooperation between urban/landscape planning and hydrau- 
lic engineering and thus the possibility of using these different fields of activity to 
develop integrated, interdisciplinary design fields. The design field of flood protection 
includes giving rivers enough space to flood safely, while at the same time integrating 
multi-functional flood-protection systems into the urban fabric.® The design field of 
stormwater management and purification involves the strategic integration of water 
detention, infiltration, purification, and flooding processes into designed open spaces.? 
The design field of drought prevention includes saving and recycling water by using 
drought-resistant plants and as well as purifying and reusing wastewater for irrigation 
purposes." In the following section, each of these three design fields is illustrated by 
presenting the process and results from design research projects in Germany, China, 
and Peru. 


The Design Field of Flood Protection: Case Study of Dike Park, Hamburg, Germany 
In its natural state, the landscape of the Elbe estuary, stretching from Hamburg out to 
the North Sea, was originally almost uninhabitable. The constantly changing marsh- 
land, which appears and disappears between the tide’s ebb and flow, is very fertile 
due to the sediments thrown up by the tides. It attracted settlers who found ways and 
means of making the landscape habitable and productive—by constructing dikes and 
drainage systems. At the same time, being one of the most important navigable wa- 
terways connecting the port of Hamburg with the North Sea, the channel and port 
basins in the Elbe estuary constantly have to be deepened and widened to meet the 
demands of the increasing size and depth of the container vessels (Fig. 1). Centuries of 
human activity to keep the hard-won 
agricultural land drained and the 
shipping routes deep have caused ex- 
treme changes in the dynamic water 
environment. The combined effects of 
remodelling the topographic and hy- 
drological characteristics of the Elbe 
estuary have increased the amplitude 
of tidal fluctuation and the height of 
storm floods dramatically, while the 
dikes’ hinterlands have been cut off 
from the natural sedimentation pro- 
cesses and are sinking. As late as 
1920, Hamburg’s Planning Director 
Fritz Schumacher believed: “It is too 





Fig.1 The shallow waters of the Elbe estuary were gradually 
deepened to allow large container vessels to enter the port of 
Hamburg, Germany. expensive to protect the marshlands 
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Fig.2 Modern flood protection systems are becoming mono- 


against storm surges, so they are not to be developed for residential areas.” 1? However, 
with the city growing and densifying during the 20th century, Hamburg announced 
its strategic “Leap Across the Elbe” and promoted new urban development on the Elbe 
Island as part of its International Building Exhibition (IBA) from 2007 to 2013. 


Challenges of Designing Urban Water Landscapes in Hamburg 

The precondition for building a city within a flood-prone area is a large investment 
in safety through flood protection measures. Without its 24-kilometer-long and up to 
9.5-meter-high ring dike, Hamburg’s Elbe Island would not be habitable. However, the 
need to heighten and strengthen the dikes to meet the ever-rising tides and storm surg- 
es poses not only technical but also spatial challenges. Each additional meter in height 
means expanding the dike by three meters on each side in order to remain stable. As 
a consequence, modern dikes require a lot of space and have become mono-function- 
al barriers that block the view and access to the water (Fig. 2). Increasingly, they are 
separating the lives of people on the urbanized, inner part of the island from the river. 
Many people living on the Elbe Island today do not know that they are actually living 
on an island, nor do they know what they are supposed to do in case of emergency. If 
people lose that knowledge and awareness, it increases the risk of erratic behavior on 
the part of the local population. Therefore, a process of redefining the construction and 
maintenance of dikes is needed to create common ground, based on a spirit of commu- 
nity awareness and engagement. 


Designing the Elbe Island Dike Park 

The Elbe Island Dike Park project was initiated by the International Building Exhi- 
bition (IBA) Hamburg in cooperation with various institutions forming an advisory 
board, including the Hamburg Agency of Roads, Bridges and Water (LSBG), Hamburg 
Port Authority (HPA), Hamburg Ministry of Urban Development and the Environment 
(BUE), and the Hamburg University of Technology (TUHH) (Fig. 3). Its aim is to find 
new synergies between the various 
objectives of flood protection: giv- 
ing more floodable space to the river, 
increasing the flood safety standards 
‘d by new construction technologies as 
Est RVMAE aS aly | well as increasing the inhabitants’ 


ELSSLick awareness by means of information, 
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participation, and better accessibili- 
ty. The Dike Park combines the func- 
tions of ecological habitat improve- 


— as 
ae 
fhe ict = 


ay 


TLEE 


ment, flood protection infrastructure, 
cultural landscape development, and 
public space design. It is part of both 
the urban space and the river space. 
It serves as a connecting element be- 
tween the dike’s foreland and hinter- 


functional barriers that block the view and access to the water. | Th . " 
The hotel named “Elbblick” (view to the Elbe) on the edge of and. The term Dike Park has helped 


the Elbe River literally disappears behind floodwalls. to intensify the dialogue between 
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Fig.3 The Dike Park study for the International Building Exhibition (IBA) Hamburg, Germany, proposed a series of design 
principles, a spatial strategy, and pilot projects for the flood protection system of the Elbe Island Wilhelmsburg to appropriate 
it as a public space for people. 


various experts at different institutions. The Dike Park has varying spatial forms, as 
there are various typologies of dikes and floodwalls as well as different uses on each 
side of the flood protection line, such as residential areas, industry, harbor, wilderness, 
and agricultural areas. This means that there is no generic design solution; each situa- 
tion in the Dike Park requires its own specific solution, which in turn will lend the park 
variety and diversity. This can also be found in the center of the island in the shape of 
historic dike lines and road names, marks on buildings indicating the water heights of 
earlier floods, and safety information for evacuation events at many bus stops. 


Innovative Solutions and Pilot Projects for the Future of the Dike Park 
In a feasibility study,'? a series of innovative proposals for the present and future of 
the Dike Park were developed. They refer to three different scales and planning hori- 
zons—from small, temporary installations to complex future transformation strate- 
gies for the Elbe estuary. Short-term and future-orientated strategies are interlinked in 
order to realize pilot projects that are prototypical for the various strategies. The inter- 
active travelling exhibition My Dike Park communicates the project’s comprehensive 
philosophy of combining the useful and the beautiful. In order to develop and discuss 
these strategies further, an international symposium and workshop was organized by 
IBA Hamburg and HafenCity GmbH, inviting international and local experts as well as 
citizens and three design teams to take part and contribute their ideas and opinions. 
The results of the process were documented and communicated through brochures, 
exhibitions, and media. 

In 2013, the Deichbude (Dike Hut) opened as part of the Kreetsand pilot project. 
Within the framework of the Elbe tidal concept, Hamburg Port Authority (HPA) is 
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Fig.4 The “Deichbude” (Dike Hut) is located on top of an existing pumping station within the dike of the Elbe island. It serves 
as an exhibition pavilion, with information about the river Elbe, and allows expansive views in all directions. 


creating a new 30-hectare shallow water area on the east of the Elbe Island to en- 
large the floodplain and thus reduce the tidal hub (Fig. 4). Located on top of an existing 
pumping station within the dike, the dike hut serves as an information and exhibition 
pavilion with extensive views in all directions. It explains the pilot project’s back- 
ground and the special features of the existing marsh landscape with its functional, 
spatial, and aesthetic associations. It thus encourages a sensory experience of the tidal 
water landscape, tells the story of creating new multi-functional flood spaces within 
the city, and makes the Dike Park perceivable. At the Spreehafen, new pathways and 
stairways within the existing earth dike were created in 2012, in order to open up a 
hitherto inaccessible waterfront. Due to the proximity of the center of Wilhelmsburg, 
the dike has become a major venue for people to walk and cycle to, to gather, enjoy 
the sun and relax, and to barbecue and party (Fig. 5). With its forthcoming reconstruc- 
tion, the dike will be raised by 1.5 meters and have improved installations for flood 
protection and at the same time will be further improved for public use by installing a 
two-kilometer-long dike bench alongside the waterfront promenade. 


How Will the Dike Park Be Developed in the Future? 

If planning high-density cities demands building within flood-prone areas, it is not 
enough to improve the technical standards of flood protection systems. The re-inte- 
gration of space for flooding and the design of multi-functional flood-protection sys- 
tems need to become an integral part of urban and landscape development strategies, 
based on a long-term planning process and partnerships between different public au- 
thorities, along with involving its citizens. This requires open-mindedness from the 
actors involved in rethinking creatively the potential of infrastructure systems, which 
are determined by rules, laws, and procedures for shaping urban development and 
meeting broader human objectives. Cooperating in working toward the common goal 
of creating the Dike Park means that the designers, who are not used to dealing with 
infrastructural issues, need to get involved with technical ideas of dimensioning and 
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constructing dikes, while the engineers need to think beyond the efficiency and func- 
tionality of dikes as technical systems by integrating them into their cultural, social, 
aesthetic, and ecological context. Based on this multi-disciplinary and synergetic 
approach, the Dike Park project aims to make use of the tremendous investment in 
the future flood-protection system to create multi-functional urban water landscapes. 


The Design Field of Stormwater Management and Purification: Case Study of Sponge City, 
Changde, China 

The city of Changde, a typical, thriving, medium-sized city in modern China, is a wa- 
ter city. It is located in the western plain of Lake Dongting on the shore of the Yuan 
River, which is one of the four major tributaries of the Yangtze River in Southern China. 
Its surrounding territory is crisscrossed by hundreds of small rivers, lakes, and wet- 
lands. The urban-agricultural network of small-scale canals, ditches, and reservoirs 
feeds the terraced rice paddy fields and provides enough irrigation for two crops of 
rice a year. Indigenous techniques of making the best use of extensive water resources 
have evolved from their intimate association with the climatic, topographic, and hy- 
draulic conditions and have created a productive water-based landscape. Traditionally, 
hydraulic engineering was a major component of urban planning and water infra- 
structure systems and an extremely important structural and visual component of ur- 
ban and regional design.'3 Various strategies of combining flood protection and water 
retention have developed a variety of water-adaptive cities and synergies with other 
important urban functions, such as providing transportation routes, serving as an 
open space network, and supplying and retaining water and irrigating crops. Many of 
the few still existing examples of such kinds of water cities in Southern China have 
become popular tourist sites—clearly showing that the historic irrigation, domestic 
water supply, transportation, sanitary sewers, and flood control systems nowadays 
are perceived as profoundly moving urban water landscapes. 


Challenges of Designing Urban 

Water Landscapes in Changde 

Due to Changde’s rapid growth, its 
close connection with water threat- 
ened to become lost (Fig. 6). Along 
with the extreme urbanization, the 
amount of sealed surfaces and uncon- 
trolled wastewater disposal has in- 
creased drastically—and still contin- 
ues to do so at mind-boggling speed. 
To protect the densely built-up city, 
all rivers and canals were engineered 
to stay outside, passing around and 
under it rather than through it. The 


quayside road along Yuan River was 
Fig.5 With the city growing and densifying and more people living blocked by a green concrete dike, 
on Hamburg’s Elbe island, there is an increasing need to appropri- 
ate the dikes as public spaces, without compromising their flood 

protection function—which entails finding new design solutions. front park along the river. Most of the 





leaving only a narrow strip of water- 
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historic canals that used to crisscross the city were filled in and became part of a 
vast network of underground water pipes, pumps, and sewer systems, which are nei- 
ther visible nor accessible. The Chuanzi River north of the historic center was cut off 
from its natural inflow, which was instead directed around the city, and turned into 
a stagnating water body. Enormous pumps disposed of the rainwater from the city 
into the Chuanzi and then back into the surrounding river system, consuming a huge 
amount of energy. This situation resulted in severe problems in water-level fluctua- 
tion and flooding as well as water pollution, caused by the overflow from 17 combined 
rainwater-retention and sewage basins located along the river. Furthermore, these 
concrete basins were situated adjacent to public and private open spaces, causing dan- 
ger and stench (Fig. 7). 


Changde Becomes a Pioneer Sponge City 

Since 2013, the Chinese national government has been introducing a new framework 
and funding scheme for integrated urban water management and design called the 
Sponge City approach— with Changde being the smallest of the selected model sponge 





Fig.6 In order to protect the growing city of Changde, China, all rivers and canals were engineered to 
stay outside the built-up area (main dikes shown in orange). The Chuanzi River in the middle of the 

city was cut off from its natural inflow, but filled by enormous pumps disposing the rainwater from 

the inner city into it and then back into the surrounding river system (Secondary dikes shown in yellow). 
The combined rainwater retention and sewage basins along the river (Shown in red) cause severe 
problems of flooding as well as water pollution. 


cities. This distinction has its origins 
in an international cooperation be- 
tween expert teams from Hanover 
(Germany) and Changde and their en- 
suing scientific investigations. Com- 
bined research studies, study visits 
to see successful projects in Europe, 
professional exchange, and student 
projects developed within the frame- 
work of an EU-funded Asia Pro Eco 
project from 2005 to 2008 served as 
the seed for the transformation pro- 
cess, which was supported by initi- 





ating a deep political commitment 

and friendship between the two mu- Fig.7 Along the Chuanzi River in Changde there used to be 17 open 

nicipalities of Changde and Hanover. retention basins with heavily polluted water, situated adjacent to 
a . ' public and private open spaces in the middle of the city. 

Recognizing the potential in the re- 

sults of initial academic studies, in 

2008 Changde and the Hunan Province commissioned an interdisciplinary group 

of firms and academics from Wasser Hannover to develop a Framework Masterplan 

(2007-2020) on Sustainable and Ecological Water Resource Management in Changde 

as a model project. 

This plan proposed concrete guidelines and projects for creating an urban water 

landscape with a clear connection between the underlying hydrological system and 
hydraulic engineering as the major structural foundation of urban planning, includ- 
ing the use of catchment areas as the basis for physical planning and regulation. At 
the same time, it proposed making use of the obvious synergies between the need to 
create open space networks to serve social and ecological needs within the growing 
city and low-tech, ecological approaches to engineering and urban water management. 
This means that the various elements of water infrastructure no longer relate only to 
their own networks, defined merely by functionality and efficiency, but also to the 
cultural, social, and ecological processes within the urban matrix, thereby shifting 
toward more integrated hybrid typologies, with infrastructure becoming landscape 
and landscape becoming infrastructure. 


Transforming Changde’s Waterscapes through Pilot Projects 

Building upon the framework masterplan, a series of pilot projects were implement- 
ed throughout Changde by Wasser Hannover. This demonstrated how flood protec- 
tion, drainage, and water purification systems —as hybrids of built infrastructure, eco- 
logical functions, and public green space—can serve as fundamental components of 
change in the urban landscape. The upgrading of several water-retention basins along 
the Chuanzi River illustrates how the low-cost improvement of their technical perfor- 
mance can be combined with affordable measures to improve the design and ecology 
of the waterfront park. Technically, the basins are subdivided into several chambers 
to assure that the water gets treated in different ways, according to the quantity and 
quality of the water. After a first pre-treatment, the mixed overflow (storm and sewage 


Appropriating Water Infrastructure Systems for Urban Landscape Design in High-Density Cities 


oO) 
iO 





Fig.8 Clean outflow from a water treatment park with Fig.9 The new riparian waterfront design alongside Chuanzi 
constructed wetland alongside Chuanzi River after implemen- River integrated water treatment and improved river ecology 
tation of the pilot project. to strengthen the self-cleansing capacity of the river. 


water) from the basins is cleaned in a series of constructed wetlands that become an 
essential part of the river park’s landscape design (Fig. 8). 

Embedded in a riparian waterfront design with multi-functional flood zones and 
levees, the upgrading of the water retention basins served as a starting point for 
the design of new public water landscapes by an interdisciplinary team of hydrau- 
lic engineers and landscape architects. Making use of dynamic and self-correcting 
natural processes, the new 70-hectare river park performs as an artificial ecology 
that is characterized by a higher degree of ecological resilience, requires little inter- 
vention and technical control while, at the same time, offering attractive landscape 
experiences and creating high urban biodiversity (Fig.9). The park invites people to 
spend their time near the water and offers enough space for a large variety of urban 
functions such as promenades, jogging paths, fitness stations, sports grounds, cafés, 
and anatural swimming pool. As an expression of cooperation and friendship, the city 
of Changde built its own Hanover district, including German shops and coffee houses, 
right on the shore of the Chuanzi River, which was jointly opened by the two mayors 
in October 2016. 


The Design Field of Drought Prevention: Case Study of Lima—Beyond the Park, Peru 
The Peruvian capital, Lima metropolitan area, is located on a desert coast overlooking 
the Pacific Ocean. With its more than 9.5 million inhabitants, Lima is considered the 
second most extensive desert city in the world after Cairo. It has an average of only 
nine millimeters of rainfall per year. The glaciers feeding its three main rivers are melt- 
ing, and the groundwater table has already reached critical levels. Thus, Lima is con- 
sidered one of the global megacities most vulnerable to the effects of climate change. 
At the same time, Lima is facing a vast expansion of informal settlements. They oc- 
cupy land with important ecosystem functions such as mist-fed mountain habitats, 
coastal wetlands as well as river floodplains and fertile agricultural valleys, leaving 
a large proportion of the population vulnerable and living under risky conditions. In 
addition, they lack many basic urban services including water supply and wastewater 
infrastructure, which has caused severe sanitary problems as well as environmental 
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degradation. Around 20 percent of Lima’s population, mainly living in the hilly and 
peri-urban areas, do not have access to the public water supply or wastewater services. 
They receive drinking water, often of very bad quality, from private water vendors at 
high prices. 


Challenges for Urban Landscape Design in Lima 

Overall, Lima is one of the Latin American cities with the lowest amount of green per 
inhabitant. In many dusty, peri-urban areas there are less than two square meters of 
green space per person. The majority of urban green areas are designed in a decora- 
tive manner, based on water-intensive lawns and artificial ponds, with little consid- 
eration for the desert environment. This results in a very high demand for irrigation 
water, which is increased by the inhabitants’ lack of awareness of water-saving and 
by inefficient technology. At the same time, the treated wastewater from most waste- 
water treatment plants in Lima Metropolitana does not meet the standards for irrigat- 
ing such green areas. Thus, only a small amount (only 10 percent in 2011) of the total 
treated wastewater is officially reused for irrigation, while the use of drinking water 
for irrigation purposes puts even more stress on the expensive and scarce water re- 
sources.'4* However, due to the high costs and lack of drinking water, in many infor- 
mal settlements untreated wastewater is unofficially misused for irrigation purposes, 
with serious hygienic consequences (Fig.10). Therefore, Lima’s urban landscapes need 
radical rethinking to make water and landscape systems perform in concert with one 
another and keep up with the increasing demand for water in a growing, more live- 
able, and greener city. 


Supporting Lima’s Water-Sensitive Future Urban Development 
From 2008 to 2014, the German-Peruvian research project “Sustainable Water Man- 
agement in Urban Growth Centres. Coping with Climate Change— Concepts for Lima 
Metropolitana, Peru—(LiWa)” initiated dialogues and developed scenarios, tools, tech- 
nologies, integrated planning strategies, and pilot projects for Lima’s future water- 
sensitive urban development."> A new 
approach combining infrastructure 
design and landscape and spatial de- 
—— peri a |: =~ sign acted as a catalyst for landscape 
r orn WSS AN BACLG a transformation and assisted in devel- 
Wig iaeees | oping an alternative water culture for 
Fy "a 5 ‘ -— Lima’s future. The Lima Ecological 
Infrastructure Strategy (LEIS) shows 
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the water cycle into a multi-function- 
al open-space system, which at the 
same time is designed to improve and 
protect the water cycle and act as a 





framework for urban development. 
Fig.10 Around 20 percent of the population in Lima, Peru, does 
not have access to public water supply, which leads to a practice 
of informally using wastewater to irrigate planted areas and thus 
create a minimum of green space in the desert. to the context of a dry, desert city, 


It stresses the need for adapting the 
current urban water management 
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Fig.11 The lower Chillon River watershed in the north of Lima, Peru, was chosen as a demonstration area in order to develop 
a Strategic Landscape Framework Plan to integrate water management and landscape planning with social, cultural, and 
economic aspects, guiding the implementation of several pilot projects. 


considering the city both as a water source and a catchment area. At the same time, it 
promotes improving the city’s resilience in coping with climate change by advocating 
low-tech and decentralized water-purification technologies, reusing non-potable water 
for irrigation, catching fog to harvest water, and implementing less water-consuming 
planting design. Based on satellite imagery analyses and a geographical information 
system (GIS) tool to understand the city as a system of different hydro-urban units, 
the project has developed general planning principles and policy recommendations, a 
design manual as well as a simple design-testing and water-demand calculation tool. 
The manual shows various water-sensitive design strategies relating to different urban 
space typologies in terms of their urban structure and open-space systems (formal and 
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informal), their geomorphology (slope and soil), and hydrological aspects (availability 
of water sources and the current state of the water infrastructure). 





Pilot Projects in the Lower Chillon River Watershed as a Demonstration Area 


In order to demonstrate water-sensitive urban development in practice, the lower Chil- 
lon River watershed to the north of Lima was chosen as a demonstration area. A Strate- 


gic Landscape Framework Plan for the lower Chillon River watershed was developed to 


incorporate water management and landscape planning into the specific social, cultur- 
al, and economic context, thus guiding the implementation of a water-sensitive demon- 
stration area (Fig.11). It proposed several strategic pilot projects for communicating, 
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Fig.12 The Parque de los Nifhos in Lima, Peru, was implemented as a pilot project in 2014. It is composed of three parts, a 
constructed wetland system with a reservoir for treated wastewater, a green recreational area with fruit trees, and a children’s 
play area with dry surfaces and drought-resistant trees to provide shade. The section shows the constructed wetland which 
treats the contaminated water of existing irrigation channels and creates an attractive public space for the community at the 
same time. This water is then reused for the irrigation of urban green areas. 


testing, and promoting water-sensitive solutions on a smaller scale. These on-site solu- 
tions were developed within two interdisciplinary summer schools attended by Ger- 
man and Peruvian architecture and engineering students, as well as students of agri- 
culture and social sciences. By starting the process with a series of minimal temporary 
installations relating to the different water sources, spaces, and actors in the area, the 
viability of various concepts was discussed both with experts from a number of insti- 
tutions as well as the local community. Their implementation, inauguration, and the 
resulting public exhibitions of results in the city center of Lima focused attention on 
the topics and the necessity of water-sensitive urban development in this zone. 

Building on these experiences, a first pilot project was designed to demonstrate 
that a park can treat the contaminated water in existing irrigation channels to reuse 
it for irrigating urban green areas, thereby using less water than a conventional park, 
and at the same time creating an attractive public space for the community. The park 
was implemented in 2014 and is composed of three main parts, including a constructed 
wetland system with a reservoir for treated wastewater, a green recreational area with 
fruit trees, and a children’s play area with dry surfaces and drought-resistant trees to 
provide shade (Fig. 12). Based on a participatory approach, the park’s design phase was 
used to re-establish a dialogue between neighbors, the irrigation commission, and 
the local planning authorities. The park’s performance, maintenance, and use by the 
neighbors has been monitored since then by local universities and has proven to be 
successful despite some challenges (Fig. 13). 
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RECREATION ZONE AND WATER TREATMENT 
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Overall, the project Lima— Beyond the Park shifts the focus from the current prac- 
tice of image-based open-space design to performance-based open-space design. It no 
longer considers urban open spaces an expensive luxury, it sees it as one that needs to 
save water, purify reused water, and recycle nutrients. 


Conclusions and Prospects 


One of the current key problems of global urbanization, as illustrated by the cases of 
Hamburg, Changde, and Lima, is related to the deficiencies of conventional engineer- 
ing concepts of urban water infrastructure systems—and huge sums will be invested 
in exploring new solutions for the future. Appropriating water infrastructure systems 
for the design of urban landscapes in high-density cities requires intertwining the 
landscape with the built infrastructure: landscapes take on the infrastructural pur- 
pose of keeping out, retaining, infiltrating, and purifying water and must be designed 
with this in mind. The approaches and projects presented in this chapter show that new 
ways of handling water management can represent the starting point for a system of 
public open urban spaces that incorporates water infrastructure. Creative design ideas 
for improving water management performance and adaptability and that deliberate- 
ly use natural self-organizing processes in connection with attractive, user-orientated 
constructions offer cost-effective solutions with low maintenance costs. Legislative 
planning procedures, technical necessity, and the political obligation to act all direct 
attention to the large-scale strategic potential of urban landscape development on the 
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basis of changing paradigms of how 
to design water infrastructure sys- 
tems. 


—_ So, rather than leaving this field 
wl | =" only to hydraulic engineers, the dis- 
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| cipline of landscape architecture 
should use this window of oppor- 
tunity to take a leading part in re- 
constructing and developing urban 
infrastructure systems, taking the 
landscape as a starting point. Be- 
cause landscape architects possess a 
comprehensive, integrative, and syn- 
thetic understanding of design, en- 
gineering, and landscape, they now 


have the opportunity to reposition 


Fig. 13 Children playing in Parque de los Nifos in 2017, three years themselves in the field and assume 
after project implementation, with the constructed wetland serving q leading role—in close cooperation 
as a green element within the park. Despite some challenges in 


maintenance and operation by the district administration, the 


with other disciplines. However, the 


neighbors managed to secure the existence of the park basedon level of knowledge of many land- 


community engagement. 
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scape architects in relation to these 
current problems is often still too low 
to be commissioned on an equal footing with engineers to develop integrative design 
solutions for these tasks. An open and inquiring debate is essential for discovering 
the scope, potential, and possibilities for change within infrastructural issues, which 
seem to be hedged in by laws, regulations, and technical rules. Such a collaboration 
would mean added value for all sides if we manage to express our contributions, dis- 
cuss on equal terms, and think in terms of synergies. However, the general practice 
is often still far removed from innovative solutions and trapped in long-established 
routines. In order to reduce these obstacles in the long term, we need to develop new 
formats of cooperation and innovative pilot projects, working at the interface of re- 
search, practice, and education. On the level of education, it is important to promote 
action-oriented, transdisciplinary learning, and to sensitize students in various study 
courses for integrated approaches and tasks. Open-ended, experimental, and playful 
interdisciplinary knowledge production by students, whose minds are not yet con- 
strained by established practices, can contribute significantly. In order to promote a 
change toward an interdisciplinary planning and design culture, research and teach- 
ing need to develop new forms of dialogue and cooperation between the hitherto sep- 
arate spheres of different disciplines and integrate these into the practical work. 

This requires self-confident protagonists of landscape architecture who are able to 
develop visions and implement them; who know the procedures and rules and how to 
apply them—but who also dare to break and re-invent them; who are able to cooper- 
ate and communicate and thus to contribute to future achievements in appropriating 
water infrastructure as an urban landscape."® 
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Domestication and Creation of Nature 


Since time immemorial, humankind has been radically transforming the surface 
of the earth in order to inhabit it. Throughout history, settlements were embedded 
within nature (domesticated or not) and nature very much made its presence felt. 
The exponential population growth and the intensification of territorial occupation 
has led to the nearly universal ‘contaminating taint of civilization.’? At the same time, 
in today’s era of increasing environmental awareness, the escalating destruction 
wrought on the environment is often attributed to an ad-hoc project modus, fueled 
by a neo-liberal development paradigm. Capitalism has always thrived on easy gains, 
regardless of social and environmental responsibility. Powerful and comprehensive 
attacks to the ill effects of human agency on earth have indeed existed for centuries 
in the writings of such polymaths as Alexander von Humboldt (his multi-volume Kos- 
mos, 1845-1858) and George Perkins Marsh (Man and Nature; or, Physical Geography As 
Modified by Human Action, 1864). For many, Humboldt and Marsh are modern envi- 
ronmentalism’s pre-eminent pioneers. The well-known 1955 conference Man’s Role 
in Changing the Face of the Earth was initiated as a tribute to Marsh. The conference, 
chaired by Carl O. Sauer (retrospect), Marston Bates (process), and Lewis Mumford 
(prospect), framed, in a nuanced manner, a number of key contestations between cul- 
ture and nature, built and unbuilt, and city and landscape. In short, the contestations 
that already resonated in the works of Humboldt and Marsh have nowadays reached 
a critical tipping point. 

There is an age-old nature/culture dialectic which is often referred to in the distinc- 
tion between countryside and town. However, as geographer William Mitchell and en- 
vironmental historian William Cronon insist, there is a complex interdependence of the 
instruments of cultural power that represent and shape the created, artificial worlds, 
and contemporary conditions have blurred the once valid distinction between town 
and countryside.? Worldwide, there are many territories with high-density land occu- 
pation, primarily underpinned by agricultural production, its processing, and the re- 
sultant web of economic activities. The urbanization patterns in such places are usually 
ones of organized dispersal, thus contrasting significantly with compact, high-density 
cities. In many instances both their density as well as the hybridity of programs and 
the territory itself call into question the stereotypical dichotomies of urban and rural, 
city and countryside. They are not separate entities, they are overlapping categories. 
Geographer Terry McGee has dubbed this specific Asiatic mode of urbanization and 
interdependent relationship with the landscape with the term desakota, a wordplay 
in Indonesian (desa meaning village and kota meaning city).* In the late 1990s, Moura 
Quayle coined the term urban countryside/rural metropolis—the mix of consumptive 
and productive, dispersed occupation of landscapes— pointing to their omnipresence 


in Canada.$ In hindsight, territories of simultaneity, with high-density and intensive 
land occupation, are globally omnipresent. In such instances, urbanism, by definition, 
relies on the landscape that it concurrently destroys. 

Both the domestication of nature and the simultaneous creation of new forms of na- 
ture have centuries-old traditions that share preoccupations, yet can be distinguished 
from one another due to socio-cultural and geographic specificities. The case studies 
presented below—taken from Belgium, Mozambique, Peru, and Vietnam— illustrate 
historic experiences of countryside and urbanism and share an underlying need of 
settlements to reconnect structurally with their forests. For each context, the densely 
occupied landscape is viewed in relation to its extended territorial dynamics. In each 
case, there is a marked interplay of water, soil, vegetation, topography, and urbanism, 
and the landscapes are part and parcel of the fabric of urban subsistence, production, 
and representation. In each case, the canonical dichotomies of urban/rural and artifi- 
cial/natural blur as well. The territories of simultaneity turn conventional zoning con- 
cepts upside down. They construct new urban ecologies. 


Belgium: Tree Cities 


The territory of Belgium has been extensively urbanized. In a European context, Flan- 
ders, its larger region, is extremely densely settled and, despite its small size, charac- 
terized by a rich variety of landscapes. The territory occupies parts of the lower river 
basins of the Yzer, Scheldt, and Maas. The general fertility has led to an intense and 
dispersed colonization, known from the Middle Ages onwards as ‘The Lowlands.’ The 
intensity comes from the sheer amount of human labor required for land exploitation; 
the dispersion comes from the omni-present distribution of humans over fertile land. 
Labor intensity and land fertility resulted in a fine mosaic of family-based land tenure. 
Flanders has never had large land-owners, on the contrary, it was developed into an 
ever more fragmented system of small-scale landownership. 

The territory’s geological and hydrologic conditions were good preconditions for a 
dense settlement pattern. Nature was radically domesticated and all that remained 
were a few wet areas and wastelands. Woods and forests could not withstand the 
region’s persistent drive toward cultivation and production. In general, forest relicts 
are now only found on unusable steep slopes. Exceptionally, Flemish sandy soils were 
reforested in the 19th century as a means to make wastelands productive. However, 
one can also understand such ‘domesticated’ nature as the insertion of the public do- 
main—most often in the form of commons used by local shepherds and farmers—on 
the generally privatized land system. Indeed, private land ownership is an important 
characteristic of Flanders and Belgium and resonates with the cultural understand- 
ing of land ownership being legitimized when land is made (and remains) productive, 
when nature is turned into cultural land. During the energetic 19th century, such a 
world view led to the privatization of the last so-called ‘wastelands,’ the terminology 
in itself revealing the underlying attitude toward nature.® 

Over the centuries, agricultural surplus values were accumulated in a dense net- 
work of towns and cities (each intensively connected with its hinterland). Large me- 
tropolises seem improper to the Lowlands, but a multitude of small-scale provincial 
towns and cities naturally thrived for centuries in the region and steered development 
into the distinctly ubiquitous occupation of the land in dense and dispersed settlement 


Intensive and Promiscuous Occupation of Landscapes 


~J 
iO 


80 


patterns. Although the 19th and 20th centuries catalyzed industrialization and mod- 
ernization, urbanization primarily amounted to the densification of the countryside. 
Urban development of provincial cities and the expansion of larger cities such as Brus- 
sels, Antwerp, and Liege was secondary. 

Also strongly implicated in the urbanization process was Belgium’s extensive road, 
railroad, and street-car network. During the first industrial revolution, Belgium devel- 
oped the densest railway network in the world (1838-1860), which was complemented 
by an equally dense system of electric streetcars (1884-1910). This double and intercon- 
nected network (each with nearly 5,000 kilometers before WWI) had stations every 
three to four kilometers and unified the territory. De facto, the infrastructure network 
condensed everything into a single national labor, land, and consumption/production 
market. Unification at a national level proved a recipe for the proliferation of organized 
dispersal, wherein the small landownership obstructed speculation by landlords and 
developers. The entirety of Belgium became an emerging urban territory since urban 
development took place everywhere—from the largest city to the smallest hamlet. A 
multiplication of public transport stops, often in the middle of nowhere, became new 
development frontiers. City and hinterland distinctions were definitively obliterated. 
Paradoxically, the omnipresent urban emergence led to the initiation of eternally un- 
finished, never fully matured urbanism since the unified land market exceeded real 
development needs. ‘En attendant Godot’ urbanism implied permanent fragmentation. 
Consequently, scattered urban fabrics intermingle with open and green spaces. Indus- 
try, residential, agricultural, and green landscape patches are omnipresent and almost 
always intermix.’ 

Meanwhile, a legion of observers blamed the resulting potent mixture and spatial 
heterogeneity on a notorious lack of planning. During the 19th century, agricultural 
land became proto-urban. Today, most non-urban residential tissue is in close contact 
with open land, often fragments of agricultural land. Such neo-nature is characteristic 
of the Belgian territory. It is seldom seen as of much quality by professionals. In fact, 
most architecture, urbanism, and planning literature blindly focuses on the built en- 
vironment. Although as omnipresent as the built, little attention is paid to open space 
(or nature itself). When discussed, it is in negative terms (destroyed nature), dealt with 
in terms of loss, or simply condemned as worthless due to its fragmentation or use- 
lessness. It is true that the fragmentation obstructs rational agricultural production 
(on a certain scale), while development pressure, diluted by the abundance of frag- 
ments, remains futile. Useless and purposeless fragments are a disturbance, misfits, 
neither nature nor developed, wasted. Even in instances where nature takes revenge 
and recolonizes—in interstices, fragments, in-between bits, vacant lots—it is not nec- 
essarily recognized as such and hence is thought of as wasteland. A space up for grabs, 
a space that can become something if developed. 

In his notorious After-Sprawl, Xaveer De Geyter labeled such ‘in between built area, 
as ‘negative space’ and proclaimed that architecture could be its savior by structur- 
ing the chaotic sprawl.® De Geyter projected the last remaining opportunity for the 
territory’s architectonic conquest. However, this was not by means of the built, but 
instead by the total appropriation of wasted land (in other words, nature). He pro- 
posed to give the useless (natural) a purpose and thereby give sense and structure to 
the built environment— humankind-induced chaos. He became a leading protagonist 


of the contemporary Flemish view of nature, namely as something which does not 
simply exist, but as a designed environment, with an obligation to appropriate and 
develop it, to exploit it. Nature is wasteland, and space is forever wasted if not subor- 
dinated and ordered. A decade later, Erik Vandaele conceptualized these omnipresent 
open spaces as hybrids with no intrinsic identity, but rather as a combination of qual- 
ities derived from their surroundings: the urban and rural, the built and unbuilt, cen- 
tral and peripheral.® 

More recently, landscape urbanism projects have started to reverse these theoret- 
ical musings. They aim to fundamentally reorient the perspective from the built to- 
ward the landscape. In general, they shift the perspective from one of subordinating 
nature to making use of nature respectfully. Landscape is now being valued as the 
territory’s foundational asset and resource. Today, a plethora of landscape urbanism 
projects invariably highlight water as a system or figure in forests. They simultane- 
ously transcend the region’s characteristic fragmentation and address matters of eco- 
logical urgency. In fact, afforestation in Flanders, like nowhere else in Europe, is an 
urgent ecological necessity (acknowledged and planned for by the government, but 
rarely acted upon). 

Two case studies in quite different parts of Flanders, Houthalen-Helchteren in the 
Campine and Kortrijk in southwest Flanders, address diffused urbanism as both eco- 
logical and physical necessities. Both regions have endured, in different times, major 
economic and social crises. The Campine’s exogenous economy has brought forward 
large and ex-novo industrial activities, including coal mining, steel, car manufactur- 
ing, and recycling. 

The small- and medium-sized enterprise economy of Kortrijk is renowned as being 
endogenous, arising after the demise of the local flax industry and subsequent waves 
of reconversion. An oversupply of highway infrastructure, assumed to be a precursor 
of redevelopment, dominates the territories. It is the very isotropic quality of univer- 
sal accessibility, celebrated by Paola Vigano and others,’ which inevitably erodes the 
intrinsically varied and idiosyncratic nature of Flemish landscapes. 

Houthalen-Helchteren is situated at the edge of the Campine Plateau, essentially a 
thick layer of sand (up to 50 meters) on top of the Scheldt-Maas interfluvial. It is an ex- 
ceptional landscape type in Flanders. Deforestation 4,000 years ago turned the plateau 
into an extensive and nearly sterile heath landscape. Today, the heath, the result of a 
human-induced ecological disaster, is commonly understood as the plateau’s natural 
(and simultaneously hostile) condition. For a long time, domestication proved impossi- 
ble and was restricted to narrow creek valleys that carved their way down to the allu- 
vial valley of the Demer, the northernmost tributary of the Scheldt river. The heathland 
now exists as fragmented relicts, primarily reserves encompassed by military training 
grounds. During the 19th century, privatization occurred, and wastelands were refor- 
ested as a way to civilize them. In the early 20th century, a series of large-scale coal 
mines were opened along the southern edge of the Campine Plateau. The mining initi- 
ated a chain reaction of urbanization and industrialization, that quickly consumed and 
further fragmented the territory. Part of the modernization process was the conversion 
of the remaining heath into agricultural land, made possible through extensive use of 
polluting artificial fertilizers. Such domestication of the territory went hand-in-hand 
with further privatization and fragmentation through the subdivision of agricultural 
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Fig. 1 Houthalen-Helchteren, Belgium: landscape frameworks. A sequence of creek valleys articulates the edge of the Campine 
Plateau. The settlements of Houthalen and Helchteren originated on the dry land-fingers in between the creeks, marking 


stepping stones to the plateau with its majestic natural reserves. Afforestation strategies rearticulate the natural landscape 
structure. 
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plots. The region, almost like a caricature, underscores the commonplace mismatch 
between soil suitability and actual soil use in Flanders. In Houthalen-Helchteren, the 
fertile agricultural land in creek valleys is urbanized, and the least fertile, character- 
istic sandy heaths have been converted into agricultural lands. Today, the city’s mine 
has been partially reconverted to the business parks Centrum Zuid and Greenville, 
the latter being an incubator for the green economy. Due to its strategic geographic 
location, Houthalen-Helchteren bridges the heavy east-west transport flows between 
Flanders and Germany and the movements to and from the plateau. Not surprisingly, 
Houthalen-Helchteren is literally drowning in traffic congestion. 

The design project developed for the municipality radically rethinks and reorients 
Houthalen-Helchteren’s spatial development through the lens of its controversial and 
serious intervention, forever being planned, of a north-south highway link (Fig. 1). The 
hitherto unbuilt link would profoundly distort local settlement patterns and remain- 
ing natural structures. In fact, the project inverses the conventional order of prima- 
ry and complementary infrastructure. It seizes the temporary construction site and 
compensation measures to leapfrog toward development that re-embeds Houthalen- 
Helchteren into its landscape. Key to the project is the accentuation of nature reserve 
stepping stones, which occupy the center of the municipality. Reconfigured as an eco- 
logical corridor— which European nature protection regulations have long required — 
they mediate between mixed mosaic stones of green and urban fabric in the valley and 
the large forest and green domains on the sandy plateau. They re-articulate Houthalen- 
Helchteren’s identity as a predominantly green municipality, structured by its land- 
scape. 

The reorientation of spatial development explicitly undermines the north-south 
national road, which would erode the historic east-west oriented settlement patterns 
inscribed in the sequences of creek valleys and higher plateau, alternating wet val- 
leys and dry plateaus, built and unbuilt, with a mesh of paths and roads parallel to the 
creeks and climbing the plateau. Restoring the heath to agricultural land is designed 
as a parallel process of appropriating agricultural land in urbanized areas. Systematic 
tree planting is to be initiated through re-profiling roads. Reforestation mitigates noise 
and air pollution, while spatially structuring the weak urban fabric and industrial 
zones such as the Centrum Zuid post-mining areas. Ecological and urban fabrics can 
thus be intertwined, like the warp and woof of a tartan fabric, as clearings in forests or 
as structure and infill. Nature—as found and designed—becomes the primary struc- 
ture that absorbs the urban. 

A similar operation is proposed in relation to hard and soft transportation. A rail- 
way from the mining era at the plateau’s edge is to be repurposed as a soft transport 
artery, while the decommissioned national road is envisioned solely for public trans- 
port. Space attributed to cars will be systematically reduced to give place to trees, 
bikes, and meaningful public space. The vast site of the missing highway link is to 
become an urban forest (with traffic either tunneled or redirected through a bypass). 
The project reverses the conventional Flemish perspectives of the useful versus waste 
and nature. Underutilized space no longer waits for investment, on the contrary, it is 
radically renaturalized. 

Hoog-Kortrijk in southwest Flanders was developed for Leiedal, an inter-munici- 
pal organization operating in the most diffused region of Flanders. The region is the 
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most privatized with the smallest average plot sizes. Manifold infrastructural rup- 
tures (the E17, A17, A19, and R9 highways) fragment the territory. In this regard, it is 
the exact opposite of Houthalen-Helchteren, although they share the characteristic 
of the simultaneity of radical contrasts. The project addresses afforestation as a strat- 
egy to reduce conflicts between private interests and the public good. The project is 
situated in Kortrijk (population 75,000), the region’s largest city, which straddles the 
Leie River. The area is part of the Eurométropole Lille-Kortrijk-Tournai. Hoog-Kortrijk 
is a car-based, post-war city extension south of the historic core that developed along 
functionalistic land-use ideas and is separated from the city proper by the E17 high- 
way. As in Houthalen-Helchteren, the project is to a large extent more than a re-artic- 
ulation of the existing landscape structure. It implements afforestation as tree lines 
and forest pockets. It creates large-scale fringe forests and thus spatially integrates ter- 
ritorial armatures. A majestic green counter-figure connects across the ruptures. The 
green counter-figure provides soft, but simultaneously robust, connections for bikes 
and pedestrians. 

A specific forest type was proposed southwest of Kortrijk for all areas on 35 to 
40-meter-high contours, exactly the height where clay is extracted for tile production. 
Afforestation in such long zones that diagonally cross the Leie-Scheldt interfluvial is a 
remedy resulting in ecological healing. The new ribbon forests work to halt erosion that 
results from intensive agricultural production and from increased run-off due to large 
extents of mineral surfaces. Over time, the forests will form a crown on the hilltops 
that reintegrates Hoog-Kortrijk and the territory’s vast infrastructures into a regional 
landscape structure (Fig. 2). Dispersed urban functions are to be relocated, central- 
ized, and rationalized, and give way to an archipelago of mono-functional elements. 
Today, large-scale big boxes indiscriminately mark the territory and visitors to the 
55,000-square-meter Xpo, the regional hospital, health facilities, business park, retail, 
regional colleges, and university arrive by car. No one lingers there. Other than a few 
suburban dormitory enclaves, there is no everyday life. At the same time, the outdated 
1970s infrastructure has become insufficient to cope with the ever-increasing number 
of people attracted to the area. 

A radical modal shift is required to catalyze further development. A new tramway 
system with a hub for the regional hospital and university forms the backbone of the 
proposed mobility, in which a (e-)bicycle network is anchored. Such a reconfigura- 
tion downgrades vehicular infrastructure and, in the long run, rededicates important 
parts of the extensive road network as public spaces. The civic spine of Hoog-Kortrijk is 
envisioned as becoming a majestic public space framed by monumental lines of trees. 
Among others, the oversized Kennedy Avenue, that is today profiled as a regional ex- 
press road (two lanes each way) is rearticulated to structure the undulating landscape. 
It becomes a collector which underpins new developments— particularly those with 
programs that enliven public space and interact with it. At the same time, it remains a 
connector, but now for soft traffic modes. The projected vegetal system, combined with 
rainwater harvesting, simultaneously stresses the unity of the majestic public space 
and the difference of specific contexts it passes through: a monumental balcony above 
the expo halls (potentially functioning as expanded exhibition space) in the northeast, 
a regular clearing in the forest in the center, and a plateau carved out of the landscape 
in the southwest. 
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Fig.2 Southwest Flanders regional landscape and infrastructure strategy. The crown forest sets the omnipresent spatial 
frame that is filled with a wide variety of valley forest tyoes and open spaces that create a diversity of atmospheres that are 
appropriate for a wide range of uses of varying intensity and scale. The rich palette of landscape types (including orchards, 
flowering trees, etc.) and ground textures create a new public space system for the village of Marke and its surroundings, 
complement the existing recreational network, and generate new ecologies. 


The fundamental repositioning of Hoog-Kortrijk’s mobility goes hand-in-hand with 
a wide-reaching reformulation of its environment. The ribbon forest is only one of the 
intertwined forestation strategies that embeds Hoog-Kortrijk in a regional green struc- 
ture, linking the forest (in the making) of Marke (to the west) with the large nature and 
recreation area of the Gaevers. The shape of the systematic and richly varied forest is 
generated by strengthening existing forest structures—including the Kennedy forest, 
a dumping ground from the 1970s highway construction, and castle park domain—and 
by developing new ones, including new stepping-stone woodland pockets (and the 
repurposing of the large, centrally located parking lot), planted areas in the university 
campus, and the development of open spaces in the college campus (Fig. 3). 


Mozambique: Ambivalent Natures 
Worlds away, the Tete region in the tropical woodlands of central Mozambique, is 
crossed by the Zambezi River from northeast to southwest. The Zambezi, an eternal 
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through. Today, the promise of development, in the colonial sense of the word, still 
remains a fata morgana. Altitudes in the Tete region range from 100 meters above 
mean Sea level in the lowlands along the Zambezi valley to 1,500 meters in the plateau 
and eastern mountains. The territory has two distinct ecosystems defined by soil and 
topography. The miombo woodlands (dominated by the Brachystegia and Julbernardia 
tree species) occupy areas of higher precipitation and altitude, while mopane wood- 
lands (with Colophospermum mopane trees) are found at lower elevations.17 Monumen- 
tal baobab trees regularly dot the territory as vegetal markers— usually not more than 
20 meters in height, but with trunks up to ten meters in diameter. They can live for 
2,000 years and store up to 120,000 liters of water in their massive trunks; they are 
places where the spirits of ancestors (mhondoros) are called and therefore considered 
sacred. During the country’s war-torn past, they became known as places of sanctuary, 
offering protection to those fleeing persecution and violence. Settlements blanket the 
semi-arid acacia scrubland landscape leaving almost no place untouched, while at the 
same time there is the deceptive impression of a pristine landscape. This is largely due 
to a way of living with and within the landscape. Landscape transformation results 
from incremental appropriation rather than from intentional intervention. The low 
density (28 inhabitants/square kilometer) is remarkable in relation to the sheer omni- 
present occupation of the landscape, which is in fact logical considering the extreme 
lack of resources. Livelihoods simply demand large surfaces. 

Today the pseudo-pristine region is at a turning point, particularly because of the 
discovery and successive extraction of large coking coal deposits in Moatize, east of 
Tete. The new industry has catalyzed infrastructural development and induced labor 


influx and regional growth. The increased exploitation of natural resources distorts 





Fig.3 Hoog-Kortrijk, the Netherlands: trees in the city. A rich variety of existing and new forest typologies with a broad range 
of trees and other plant species create a wide eco-tone, allowing for diverse atmospheres, new ecologies, and recreational 
settings. 
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the environment. Forests are not merely used for firewood collection and charcoal 
production, but are also explicitly cleared on an industrial scale for export as tim- 
ber (and hardly replanted). Water quality is very poor. Waste disposal is non-existent, 
while urban development is at a high level. The traditional settlement logics of extend- 
ed-family compounds and dirt roads embedded in the tree landscape contrasts dra- 
matically with recent foreign investments in housing enclaves, asphalted roads, and 
street grids. The switch from inscription within the territory to radical intervention 
has a late colonial precedent, namely the Cahora Bassa Dam (1974), that significantly 
altered the Zambezi’s flow regime. Due to damming, the river basin effectively no lon- 
ger has its rhythm of the October/November to April/May rainy season flooding, which 
brought nutrients and sediments. The region now has much longer dry seasons and 
extended droughts; nonetheless, it suffers from periods of intensive flooding related 
to tropical cyclones (Fig. 4). To add insult to injury, from time to time and without giv- 
ing advanced warning, the dam discharges large volumes of water. Unsurprisingly, all 
this has severely affected the livelihoods of local farmers and fishermen.'? The Cahora 
Bassa, a ‘colonial security project disguised as development’? is commonly regarded 
as one of the ecologically most devastating dams in Africa. It displaced 30,000 rural 
inhabitants from their homelands to strategic hamlets (aldeamentos) during its con- 
struction, and the region’s rural population has not profited from it, despite their need 
for electricity. The energy output is simply exported to South Africa. Since then and un- 
til today, modernization projects—for example speculative mining operations—have 
been identified with large-scale displacement and depressing resettlements, the dev- 
astation of livelihood and environmental destruction. Nonetheless, the Zambezi com- 
pulsively dominates all imagineering of future development. 

Tete Province is a canonical example of an exploding population and subsequent 
shifting urban-rural relations in southern Africa. It is also characterized by widespread 
economic instability and instense struggles for political power and resources due to its 
colonial history (the liberation war and the massive late-colonial investments such as 
the Caharo Bassa Dam), post-1975 implementation of socialist policies and rural villagi- 
zation (1977-1983), protracted and low intensity civil war (1976-1992), and, more recent- 
ly, commitment to privatizing state assets—the neo-liberal expropriation sold as inte- 
gration into the global market. In the Tete itself, indigenous traditions of living with 
the land have been juxtaposed with urban legacies of Portuguese colonization. These 
districts have, in turn, been overrun by mining-staff enclaves, that appear as a hybrid 
of camps and bungalow parks. In the slipstream, spontaneous urbanization runs ram- 
pant. The competition between the local tradition of compound building amidst trees 
and contemporary aspirations toward modern bungalows in concrete is unequal. 

Almost without exception, exogenous investments in enclaves colonize the pla- 
teaus between the Zambezi’s tributaries. New developments organize grids, erect fences 
and walls, connect to hard-engineered water supply and electricity grids (the supply 
of which is intermittent or at least weak), and install air-conditioning (that functions 
sporadically). In many regards, they are reproductions of the colonial European city, 
the cidade de cimento. Local development overwhelms the slopes between plateaus and 
riverbeds, absorbing original settlements along river embankments, disrupting thin 
forests, and opening new routes for ever-increasing erosion. Erosion carves smooth 
passages to the riverbeds that remain the daily water resource for settlements on the 


Intensive and Promiscuous Occupation of Landscapes 


00 
~J 


88 





Fig.4 Nirtanda in the center of Tete, Mozambique. The Nirtanda is a former riverbed of the Zambezi. 
Originally conceived as the neutral grounds between the colonial and indigenous city of Tete, it evolved 
into the urban agricultural heart of the expanding city. The project advocates safeguarding this large 
empty city center, with a slight shift toward small-scale agroforestry. 


slopes. In contrast, boundaries in the rural settlements are rather dynamic, blurred 
and defined by trees and other vegetation rather than by built elements; fences are an 
exception in the landscape. Settlements on the slopes are commonly labeled barrios 
(informal cities).14 Density on the plateaus is low, while on the slopes it is higher and 
increasing. Infrastructure services on the slope are only a vague expectation directed 
at a faraway future. In this way, colonial disparities are being reproduced. Through- 
out the region, there is indeed a growing disparity between the living conditions of 
the city and those of the countryside—as well as within the city between those of the 
cidade de cimento and of the barrios, and in the countryside itself, between the plateau 
enclaves and the settlements on the slopes. Extreme poverty reigns. Most of Mozam- 
bique’s smallholder farmers rely heavily on rain-fed agriculture and have limited use of 
irrigation (despite the developmental allure of the Zambezi), chemical fertilizers, and 
pesticides. They tend to produce enough food to feed their families for less than eight 
months a year; they are ‘deficit producers, selling large quantities after harvest and 
buying food when prices are higher." Upland hill farmers grow sorghum and maize 
in the rainy season, and many raise cattle and goats. Those near the Zambezi can har- 
vest maize and vegetables in the dry season, too, if the unannounced flash floods from 
the dam do not intervene. 

The convergence of a harsh nature and built environment, traditional communi- 
ties and subsistence economy prevails in the Tete Province. If the region harnessed 
the opportunities with which its low-tech agricultural practices are imbued more ef- 
fectively, invested aggressively in crops that are less water-dependent, and developed 
rainwater harvesting, it could perhaps leapfrog into the post-petrol era where adaptive 
landscapes prevail. Such a leapfrog strategy is being tested in a project that literally 
and deliberately ignores the hard-engineering and resource-destructive approaches 
that have prevailed since colonial times and reconnects instead with the landscape. 





Fig.5 Thickening the thin savannah forest of Tete. The thin savannah forest dilutes as urbanization 
increasingly invades the territory, while dry riverbeds interrupt the endless patchworks of urban 
expansion. Public functions like markets often end up in this interstices. The project combines a generic 
with place-specific reforestation programs to mitigate the harsh climate, fight erosion, increase fruit 
production, and structure landscape uses. 


Massive reconstruction is envisaged through reforestation that is simultaneously 
diverse (cultivation of heterogeneous fruit trees) and specific (dependent on slope, ori- 
entation, soil, and degree of erosion) (Fig.5). Water harvesting is to be introduced and 
accompanied by a low-tech spreading system adapted to the semi-arid environment. 
Ultimately, the renewed, dry, and thin savannah forest will create an environment in 
which existing indigenous practices act as a counterbalance to extraction. A system 
of self-renewing landscape resources has been initiated, which can thrive while being 
modernized, rationalized, and up-scaled for contemporary needs. 


Peru: Redirecting Resource Extraction, Rearticulating Dispersion 


In the high Andean city of Cajamarca, Peru, the modern water and unique vegetal 
ecosystems are being devastated by mineral extraction, which severely affects down- 
stream rural and urban settlements. Since 1992, Cajamarca (with a population of 
226,000 in 2015) has been home to the Yanacocha, the second-largest open-pit and 
cyanide heap-leaching gold mine in the world (located 35 kilometers north of the city). 
At the same time, the region is Peru’s poorest, as if the axiom that extraction indus- 
tries catalyze development requires qualification. Be that as it may, mining is emblem- 
atic of the dramatic reshaping of the landscape by the country’s aggressive pursuit of 
globalization through an export-led economy. The city and its territory are represen- 
tative of what several economists label a ‘resource curse, whereby the level of natu- 
ral resources is inversely proportional to the country’s development, accompanied by 
particularly adverse effects on governance and socio-economic inequality."® In recent 
years, there was substantial resistance from both the local government and the inhab- 
itants against the opening of two new pits, Mount Quilish and Conga, in places which 
form the headwater areas of Cajamarca. The headwater catchment areas are import- 
ant not only to protect the quality and quantity of water for drinking and irrigation, 
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but also for the ability to both capture and store water during the rainy season in the 
typical jalca spongy vegetation and provide a base flow during the dry season. Caja- 
marca presents a fascinating case study of urbanism within an inherently rich nat- 
ural landscape (Fig. 6). The steep mountainsides between the city (2,750 meters) and 
the mine (3,500-4,100 meters) are intensely occupied, with terraces of agriculture and 
scattered settlements. The terraces date from colonial times, when locals where driven 
away from the fertile plains to the difficult and hostile slopes. Today, they are a rich 
accumulation of a few centuries of communal efforts (through the notorious minga 
system) of irrigation canals and terraced buildings. Despite the use of simple mechan- 
ical means and the absence of rudimentary infrastructure, self-sustaining agricultural 
settlements were painstakingly sculpted from the inhospitable terrain. The hinter- 
land overwhelmingly depends on small plots for subsistence; families have terraces for 
high-altitude cultivars like potatoes and other Andean tubers (oca, olluco), barley and 
broad beans, as well as some minor crops like mashua and chocho, or chugur (lupine). In 
the numerous valleys, local farming is focused on dairy production, particularly since 
the late 1940s when Nestlé constructed an evaporated milk plant. Today, throughout 
the territory, there continues the dispersed daily pick-ups of milk, now also support- 
ing local and international chocolate factories, which in turn stimulates an increase 
in livestock. There has been a recent influx of greenhouses in the valleys for vegetable 
production. 

Traditionally, the region’s land resources have been utilized in relation to a ‘vertical 
archipelago, a concept coined in 1967 by ethnohistorian John Murra. The Andean 
environment is highly variable at short distances and the landscape can be read 
as a series of tiers or ecological floors, each offering different resources. The typical 
classification includes Quechua (named after the indigenous peoples of the central 
Andes at 2,400-2,700 meters), ladera (translated to ‘hillside’ at 2,700-3,500 meters) 
and jalca (at 3,500-4,200 meters). Jalca is an alpine grassland ecosystem renowned 
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Fig.6 Cajamarca, Peru, and its ecological floors. The fertile valley plain was colonized by the Spanish. 
Its homogeneous spread over the territory contrasts sharply with the local practices of inhabiting various 
topographical levels, or vertical ecological floors of the Andes. 
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Fig.7 The sequence of sections renders tangible the mountain chain north of Cajamarca, the trajectory of waters from head- 
waters until the plain where Cajamarca was settled. The dispersed pattern of thin settlements that are nested on the various 
ecological floors of the mountain slopes before and after the Spanish colonization are the small dots. Roads lead to the recent 
but massive mining operations in the high area of the headwaters. 


for its importance in regulating regional hydrology and for high levels of native plant 
diversity and is utilized for extensive grazing of sheep (Fig.7). According to Murra, 
Andean societies established colonies in distant and often non-contiguous ecological 
floors in order to gain access to natural resources. In doing so, they could diversify their 
resource base without engaging in trade with other ethnic groups, thus preserving 
what Murra characterized as an ancient cultural ideal of economic self-sufficiency. This 
economic system, ordered by principles other than market mechanisms, is a particu- 
larly unique feature of Andean civilization. Numerous scholars confirm that pre-His- 
panic Andean settlement patterns were generated from the occupation of the ‘vertical 
archipelago’ and emergent properties of social networks, not from the institutions of 
capitalist or commercial economies. Despite being driven away from the plains, in- 
digenous occupation patterns still resonate with their sophisticated combination of 
eco-locational assets. The dispersed settlement patterns on the slopes are a parallel 
world to the urban, which continues to consume the river plain’s fertile lands. 

In the 1990s, the administration of Alberto Fujimori opened the Peruvian economy 
to direct foreign investment and revised, inspired by Hernando de Soto’s theories, land 
tenure rights to facilitate private landownership. Such moves opened the door to the 
invasion of the market, particularly for land, which was previously managed com- 
munally (in the countryside) or informally (by squatter settlements that appropriated 
state-owned and other lands). It goes without saying that the neo-liberal integration 
of land into formal markets makes local farmers more vulnerable (regardless of de So- 
to’s emancipatory claims of formally and individually held land titles). Anew mining 
law unified concessions and initiated transnational operations throughout the high- 
lands.” The changed land tenure rights gave mining companies nearly free reign. In 
Cajamarca, this lead to a dramatic shift of landcover and an enormous modification 
of local environmental processes. Over more than 10,000 hectares, the mining oper- 
ations have altered watercourses and remolded enormous amounts of earth—in the 
year 2000 alone, more than 130,000 tons of earth were moved."® By then, the mining 
footprint (resulting from nearly a decade of activity) was already larger than the six- 
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have again been uprooted and forced |~ mi 4 
to adapt livelihoods, resulting in in- 
creased dairy production and shift- 
ing agricultural activities on less land, 
ultimately leading to decreased land 
fertility from over-exploitation. The 
vertical archipelago system is quickly 
vanishing. The entire water cycle has 
been massively disturbed. In the area 
of the headwaters, the fragile jalca 
continues to disappear, and water 
for downstream use is both reduced 
in quantity and heavily polluted by 





mining (with extensive acid mining 


drainage yet to come, but inevitable). Fig.8 Rape of the landscape by the Yanacocha mining pit. The 


In the past years ecological res- large gold mines, located high in the mountains near the 
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. : headwaters, dramatically remake the nature/culture relations. 
toration has been actively pursued, 


together with the implementation of 
new economies in order to address an over-exploitation of the jalca, overgrazing of 
pastures, and expansion of agriculture. Plantation forestry has been introduced as a 
means to increase economic returns to poor farmers (from timber and the collection 
and selling of edible mushrooms from the forest floor). Plantation forests also supply 
local wood for fuel and construction and create carbon sequestration sinks. Since the 
mid-2000s, Peru has been accelerating plantation forestry efforts, with a plan to plant 
1.8 million hectares by 2024 with a focus on pines (Pinus patula and Pinus radiata) in 
the Andean highlands. On the one hand, pine plantations have proved advantageous 
for overgrazed and compacted areas since they increase water infiltration. On the other 
hand, there is evidence that in undisturbed jalca areas, pine plantations significantly 
reduce water catchment yields, resulting in lowered stream flows for irrigation and a 
deterioration in soil nutrient composition, which increases erosion and shrinks water- 
holding capacity.'9 

This reforestation project for Cajamarca inevitably contributes to ongoing efforts to 
restore a healthy water system, particularly in the headwaters. The sponge effect of the 
jalca is recreated artificially. Defunct mining transportation infrastructure is being re- 
purposed to redirect, isolate, and contain natural water flows, thereby separating them 
from the heavily polluted mining water. Robust, yet simple, structures mitigate the 
imminent acid mining drainage. The new water system is creating water sponges with 
extended release periods, in order to support renewed agricultural production through 
more regular irrigation on the mountain slopes. At the same time, water-harvesting 
systems are being introduced to the slopes to generate additional cascades of water. 
The interweaving of a new water system underpins the territory’s structure, which 
balances natural and domesticated environments. It anticipates mining closure, and 
site-specific cut-and-fill measures and new programming are imbuing the territory 
with a long-term future in massive renewable energy production with native species 
forests, in addition to the water-retention sponges, which will be accompanied by new 
forms of agro-production. New social infrastructure (schools, clinics, markets, etc.) are 


being developed to straddle the territory’s ecoregions, thus breaking rural dependence 
on towns. As such, new eco-locational assets are being generated that allow nature to 
recover and sustainable dispersed settlements to develop. 


Vietnam: Reinvigorating Traditions and Nature 


Throughout Vietnam, a centuries-old tradition of street tree planting continues (and 
also faces species replacement). At the same time, there are parallel processes of dev- 
astating deforestation and aggressive afforestation. Since doi moi (the 1986 shift to 
market economics), Vietnam has been modernizing and urbanizing at an unprece- 
dented scale, speed, and scope. The classic dilemma of ecology versus economy has 
surfaced with both negative consequences and innovative projects. Large cities such 
as Hanoi and Ho Chi Minh City suffer from a chronic lack of green space. Their tradi- 
tional boulevards, with hundred-year-old trees, create microclimates and shade and 
provide necessary relief in districts of ever-growing density. In many senses, trees are 
the most stable element in cities. Consequently, one could argue that they are the true 
nature of Vietnamese urbanity. As cities expand, street profiles often include a variety 
of trees: infrastructure and landscape are the precursors for urbanism. At the same 
time, both large swaths of highland forests and coastal mangroves are vanishing as 
farmers switch to more lucrative greenhouse flower, vegetable, and aquaculture pro- 
duction. The green revolution has allowed for productive landscapes to flourish with 
fertilizers and pesticides and more recently with antibiotics for aquaculture. The detri- 
mental effect on the environment results in unhealthy urban and rural areas and the 
massive loss of ecology. Biodiversity is visibly shrinking. 

In the Central Highlands, there is an ongoing, large-scale transformation of for- 
ested hills using large-scale earth-moving equipment. The massive invasion of green- 
houses fuels the economy while, at the same time, dramatically distorting the ecology 
and settlement patterns (Fig. 9). An internal migration and colonization program by 
the government not only undermines indigenous Kh’o practices of swidden (or shifting) 
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Fig.9 Dalat, Vietnam: a plastic revolution in the making. Virtually no place is left untouched: plastic reigns, 
with all the troubles it brings—increased run-off, material waste (since the plastic must be replaced every 
five to seven years), overuse of water, and massive use of fertilizers and pesticides. 
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Fig.10 Kh’o and Kinh agriculture in Vietnam. Near the foothills of Lang Biang Mountain and the Vang Reservoir, there 
are clearly different cultivation patterns evident among the Kh’o (smaller plots, usually of terraced coffee and vegetable, 
and connected to natural streams) and Kinh (larger plots primarily with plastic greenhouses and connected to roads). 


agriculture and cattle grazing, but also dramatically reshapes topography into large, 
productive terraces accompanied by dense land occupation of both valleys and hill- 
sides (Fig.10). A settlement culture in sync with nature has been quickly replaced by 
one that drastically changes the face of the earth (and even plastifies it). The plastic 
revolution of the greenhouses brings the territory a new-found prosperity, wealth that 
is instantly invested in flashy, oversized houses, which emerge as an organized dis- 
persal within the green productive landscape (dotted with blue-tinted plastic green- 
houses). The urban and the landscape are interwoven into an unsustainable mosaic 
that puts unrelenting stress on the biotic systems, replete with the wholesale destruc- 
tion of ecologies and incredible amounts of pollution. It is clearly only a matter of time 
before the nature and culture balance implodes. Anticipating the implosion of the re- 
gion’s plastic bubble is consequently the order of the day. 

An alternative mode of territorial development, where forest, urban, and agricul- 
tural development constructively intertwine and weave a resilient landscape that ac- 
commodates a robust, multi-faceted economy, must be designed as a transition from 
mono-functional plastic terraces that face overproduction and water shortage. Up- 
graded irrigation systems can be woven into the existing system and, making a virtue 
of necessity, utilize systematic water harvesting from the giant plastic surfaces. New 
tree-planting programs can convert a significant segment of the terraces to prevent 
erosion and landslides and simultaneously re-establish minimal ecological connec- 
tions. A regular rhythm of intercropping could diversify and balance economies and 
ecologies. Cleverly capitalizing on generations of indigenous knowledge of forestry, 
tea, coffee, and grape-growing can be combined with experimental greenhouse prac- 
tices, exchanging short-term and polluting over-exploitation for an intelligent use of 
the eco-locational assets of soil, altitude, harvested water, etc. 

Meanwhile, in the Mekong Delta, new landscape and settlement morphologies and 
typologies must be developed to re-create a naturally resilient system that responds 
to seasonal rhythms and ecological flows. Like the Central Highlands, the Mekong 
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Delta has been transformed from a once largely inaccessible quagmire, characterized 


by an immensely rich and dense tropical biodiversity, into an endless monoculture, 
systematically unlocked by an enormous and fine-meshed irrigation network marked 
by thin, tree-planted embankments. To a certain degree, despite its intense domestica- 
tion, the Mekong Delta remains a giant mud plain, a conceptually thickened coastline. 
Once a quagmire, always a quagmire. However, now it also accommodates a type of 
settlement, that, given the intensive rice culture, is very dense and omnipresent. It is 
McGee’s desakota, which not only systematically interweaves agriculture and urban- 
ization, but also the water that feeds the delta and is simultaneously its main ecolog- 
ical foundation. Everything in the delta is about simultaneity: land and water, urban 
and rural, forest and salt marshes, flora and fauna, birds and fish, humankind and na- 
ture. The land is saturated with water, and the water is full of land. Everything is mud. 
Today, the delta not only faces immense challenges from the predicted consequences 
of climate change (specifically sea level rise, increased inundation, saline intrusion, 
periods of intensive drought, and rising temperatures) but also from over-exploitation 
of basin resources (many of which happen beyond the nation’s borders). Living with 
floods and within the interconnected irrigation systems is no longer as evident as it 
once was. 

The “Mekong Delta Master Plan to 2030, Vision 2050” reconfigures micro-topog- 
raphy, infrastructure, vegetation, and settlement in relation to new land occupation 
and densities (Fig.11). New settlement typologies are to be developed within various 
landscape conditions. Along the coast, a green necklace of massive mangrove affor- 
estation sites would have clearings for floating settlements and aquaculture (fish and 
shrimp farming), interwoven into a rich mosaic and able to withstand tidal pulses 
from the East Sea and Gulf of Thailand (Fig.12). Occupation of the large, freshwater 
alluvial plain is requalified by a concentrated system of high, dry and safe land urban- 
ism, which works together with a diversified, productive landscape of rice, orchards, 
and vegetables. In the Plain of Reeds bordering Cambodia, settlement would be on 
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Fig.11 Mekong Delta Region Plan 2030 Vision to 2050. Infrastructure and development are realigned to take climate change 
and the vulnerabilities of the landscape into account. The delta is optimized as a productive landscape and a new State-of 
the-art polysynthetic reclamation is conceived on the East Sea. 


stilts and large, monsoon-water collection basins would be inscribed into the existing 
canal system. They would be configured to release fresh water into the delta during the 
dry season. As such, the Mekong Delta Plan envisions transition from a monocultural 
and entirely domesticated territory toward an environment where new natural areas 
intertwine with extensive domesticated lands. It reorients an economy exclusively 
based on low-value monocultures into one that interweaves a wide range of cultures, 
ranging from the extensive to the highly intensive, from common to rare, normal to 
specialized, combining agriculture and aquaculture with self-renewing nature in end- 
less variations that replace generic low-value production with systemic value chains. 


Questioning the Virtues of Promiscuousity 
Professor of law Jedediah Purdy has stated that “humanity has outstripped geology.”2° 
In all of the cases presented here this is evident. Settlement and landscape resemble a 
juxtaposed, heterarchical patchwork of programs, scales, and occupation patterns. Ur- 
ban, rural, and natural are systematically coeval. Urbanism, landscape, and infrastruc- 
ture are blended into a complex, interdependent system—a makeshift ecology on the 
brink of collapse. Mega-projects, including those of infrastructure and of extraction, 
co-exist alongside small-scale entrepreneurialism, as populations act as ‘the invisi- 
ble hand’ in both economic and ecological processes. The urban is simultaneously the 
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Fig.12 Coastal Mangrove Necklace. Mangrove afforestation is proposed to protect against storm surges and to create a healthier 
brackish water environment. Integrated shrimp and fish farming in mangroves, in addition to renewable energy production, 
would be encouraged, as opposed to shrimp farming only. Restoration of coastal mangrove belt would include the planting of 
numerous native species, among them many plants with applications in medicine. 


rural, and the consumptive landscape is embedded in the productive landscape, the 
formal is complemented by the informal.?1 

All cases assembled in this chapter, from different continents and with varying 
development contexts and cultural conditions, are inevitably tied to their water sys- 
tems. Obviously, over-exploitation and climate change stress water resources every- 
where, even in the muddiest territories of the world such as the Mekong Delta. The 
necessity to re-engineer water systems is utilized as an occasion to fundamentally re- 
conceptualize and hence strategically create new relationships between humans and 
nature. Ultimately, water is the necessary precondition for both nature and settle- 
ment. It lies in the nature of water to leak, penetrate the ground, and germinate life. 
Dennis Cosgrove would label it promiscuous. In all the contexts and projects, the ex- 
isting hard-engineered, hierarchical, and centralized approaches are juxtaposed with 
more porous systems. These induce more complex and varied ecologies and stimulate 
natural water cycles. All projects discussed above advocate various afforestation pro- 
grams. They always underscore the essence of forests, namely the innate power of het- 
erarchical, complex, and dynamic self-renewing ecological systems and the quality of 
being worlds unto themselves with critical mass and strength sufficient to absorb hu- 
mankind’s presence. Forestation recodes the eco-locational assets of different ecolog- 
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ecology and economy. Forests restore continuities and realize ecological corridors—for 


example dispersing trees over the thin savannah forest of Tete, weaving a web of thin 


forest lines across patches in Dalat or densifying a robust, extensive necklace of man- 


groves in the Mekong. Most of all, forests are used to regenerate environments, to 


turn the heterogenous juxtaposition of urban, infrastructural, agricultural, and natu- 


ral elements into an ecology where the ad-hoc shifts toward a more interrelated layer- 


ing. As such, water and forest urbanism reframes the omnipresent urbanization of all 


sites, while reversing orders. The landscape becomes the structure. 
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Cities are struggling with a shortage of space in the wake of increasing urban densi- 
fication. The transformation and (re)distribution of space are an important basis for 
environmental improvement and social equality as we develop toward a more sus- 
tainable future. The UN World Cities Report 2016 calls urbanization “a transformative 
force, which can be harnessed for a more sustainable development trajectory, with 
cities taking the lead to address many of the global challenges of the 21st century, in- 
cluding poverty, inequality, unemployment, environmental degradation, and climate 
change.”? This is not a mere formulation of yet another ambitious goal for city planning 
and its related policies; it is in fact an urgent imperative in order to secure our living 
environments, which, to an ever greater extent, are located in urban areas. 

Cities can rightly be described as complex formations, as can their system of open 
spaces, of which streets, boulevards, and avenues form the basic structure, connec- 
tive system, and ordering grid. By definition, an urban street is a “longitudinal open 
space |...| which—as a caesura between building blocks—fulfills a connecting function 
for transport and communication.”? The street is crucial for everyday life as “the basic 
unit of urban space through which people experience a city. |...] Streets are dynamic 
spaces that adapt over time to support environmental sustainability, public health, 
economic activity, and cultural significance.”3 

Streets are ubiquitous in the urban fabric. They occupy the lion’s share of public 
space, which can amount to up to 90 percent, as can be seen in the densely built-up 
areas in the city of Vienna.* Despite the fact that a vast amount of public life takes place 
in these everyday urban spaces, until recently streets have scarcely been recognized as 
a public space that can cater to uses other than transportation or parking. Reports on 
the subject often reflect intense discussions about traffic solutions in these contested 
spaces, or they may concentrate on streets in the cities’ prestige areas, leaving local 
neighborhood streets ignored. The conviction that streets are truly public spaces is 
not yet prevalent in public discourse. Nevertheless, some streets have become famous 
places, constituting major urban attractions. The grand European boulevards such as 
Nevsky Prospect in 18th-century St. Petersburg or the 19th-century Champs-Elysées in 
Paris, designed by Georges-Eugene Haussmann and Adolphe Alphand, and the Avinguda 
Diagonal in Barcelona by Ildefons Cerda i Sunyer are among the best known locations 
in these cities. As wide corridors they cut powerful lines through the urban fabric, 
serving as a means to express order, assure safety, and (potentially) assert control. 
Such flourishing boulevards need not necessarily be straight and direct lines. Vien- 
na’s ringroad, with up to six rows of trees, was designed 150 years ago for the same 


purpose, creating a park-like boule- 
vard around the city center (Fig. 1). To- 
day, these streets still function as lin- 
ear landmarks and provide extensive 
areas for pedestrians alongside their 
multiple vehicle and cycle lanes. Re- 
gardless of their outstanding postition, 
these prestigious open spaces are only 
one part of an extensive street net- 
work that also includes small streets, 
paths, and alleys, which allows for the 
flow of goods and people through the 
city. They are highly specialized lin- 
ear spaces, which, together with other Fig.1 Vienna’s RingstraBe was conceived in 1858 as a five-kilometer 
types of open space like squares and boulevard around the downtown area, replacing the former glacis 

in the wake of the city’s program of expansion. With shade provided 
by up to six rows of trees, a promenade was created, accompanied 
built environment. There is a broad by prestigious historicist buildings designed by some of the most 


palette of uses and activities that this ‘"eNowned architects of their time. 
grid has to accommodate. 
In central areas, land-consuming urban densification is putting intense pressure 





parks, give structure to the urban non- 


on the remaining open spaces. In compensating for the loss of public spaces, streets 
can become a key factor in keeping (or making) cities livable and lively in the future. 
It is not sufficient to simply redesign existing parks and squares and add a few gar- 
dens on barely accessible rooftops. More open space needs to be repurposed — which 
in general is only available on the streets—to counteract urgent environmental prob- 
lems such as urban heat islands, stormwater incidents, and air pollution. We will also 
need more space for peoples’ daily routines outdoors, for work as well as for leisure, as 
a place to enjoy some time out and for relaxation and recreation. This must be situated 
within the city limits in order to enhance spatial and environmental justice, both of 
which depend on the accessibility of healthy environments. Locating pleasantly usable 
public open spaces close to central areas helps reduce the pollution caused by recre- 
ational traffic, which otherwise gravitates to the surrounding countryside. 

This chapter discusses the street’s possible contribution to environmental upgrad- 
ing, shows its role in improving social balance in terms of accessible spaces for recre- 
ation and interaction, and offers an insight into the current ways in which streets are 
being transformed. 


Streets as Pleasant Environments 
Social liveliness is closely related to environmental conditions. Reflecting on how to 
improve the street as a truly publicly usable open space can help to bring the two poles 
together— with design targeted at social needs and environmental protection. Peter 
Marcuse, whose definition of “publicly usable space” we borrow here, includes the 
demand both for public usability, which comprises access and inclusion, and for en- 
vironmental soundness.® In many cities, public planning administrations seem to 
fall back on the standards first established by the 1970s environmental movement, 


Changing Streets: Individual Actions, Large-Scale Measures, and Ambitious Urban Climate Goals 


which called for pedestrian-friendly streets that implemented greenery in order to 
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shift the atmosphere toward park- 
like environments: “Where [streets] 
cross, we should occasionally create 
a small park, wooded areas stretching 
from one house to another! [...] Cars 
could cross on specially marked lanes 
running through these groves. Un- 
even terrain would encourage pedes- 
trian-friendly speeds. Let us trans- 
form street intersections into pocket 
parks!”® (Fig. 2) 

The need to cool urban heat is- 
lands in summer, reduce particulate 
matter and other air pollutants, and 
treat rainwater is becoming urgent as 
climate conditions change, leading 
to rising temperatures and increased 
rainfall. Greened roads, rows of trees, 





Fig.2 In Vienna, Austria, Meidlinger Hauptstrafge, a main high street 
in one of the city’s outlying districts, was partially pedestrianized 
and partially refurbished, and the through traffic was reduced. The 
enlarged, generous sidewalks create leafy spaces with benches; they 
were the result of a design competition, won by WES Landschafts- 
Architektur. 


and permeable paving can be used to capture rainwater that would otherwise run 
across impermeable surfaces and collect pollutants (Figs.3, 4). As a technical effect, 
the amount of run-off is reduced, and sewers are less overloaded.’ In China a large 
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Fig.3 Vienna-based landscape architects 3:0 are designing streetscapes which draw on the sponge city concept of 
collecting and percolating rainwater. The concept was put into practice at Seebogen development in Aspern with 

a dual collection system: surface run-off is collected in sewers along the paved surface, and planted swales provide 
space for percolation. 
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Fig.4 Vienna's city expansion Seestadt Aspern in 2016: landscape 
architects 3:0 created Sonnenallee, a multi-functional streetscape 
for both activity-based recreation and relaxation. Traffic lanes are 
accompanied by generous sidewalks, places to rest or play, and a 
sophisticated planting scheme. 


program is being carried out in cit- 
ies based on the example of Shanghai, 
one of 30 models for so-called sponge 
cities.® These cities are continuously 
developing measures for specific 
neighborhoods to collect rainwater 
or, rather, absorb it like a sponge. Wa- 
ter is retained in green surfaces and 
allowed to percolate through perme- 
able pavements and evaporate, thus 
producing a cooling effect on the 
surrounding area. In Europe, there 
are examples of swales being put in 
alongside streets to catch run-off that 
date back to the 1990s. Dunnett and 
Clayden, among others, have advo- 


cated so-called rain gardens, show- 

ing numerous examples, including 
the collection of rainwater run-off from the street surface.? As a way of putting com- 
prehensive plans into effect, public administrations tend to work with pilot schemes. 
Prompted by more extreme rainfall events caused by climate change, recent exam- 
ples have been comprehensively realized in Rotterdam and Copenhagen. The cities 
advocate a change in mobility, an enhanced living environment, and environmental 
measures to improve climate conditions. Both cities specifically address the problem 
of rainwater run-off from sealed surfaces such as streets. Copenhagen has elaborated 
a comprehensive document, the Copenhagen Climate Adaptation Plan,’ where the 
streetscape is set to become a major player in tackling ecological challenges in the fu- 
ture. The goal is to implement technical measures and to provide more publicly usable 
space. The first projects have already been realized in Copenhagen’s Climate Resilient 
Neighbourhood." These measures are proudly presented by the city administration in 
glossy brochures as a transformation “from grey surface to green urban space.” 1? “By 
designing the streets in new ways we can liberate an area of 50,000 sqm which can be 
transformed into thriving urban space with green streets, front gardens, street trees 
and rain gardens.”13 They claim to successfully redistribute public space: “An overall 
analysis shows that the roads on average can be narrowed by 20% and still meet the 
required standards. We can therefore reduce the road surface area by a fifth, and at the 
same time improve the urban space for pedestrians and cyclists.” This even comes 
without the loss of parking lots, and buses and cars will have the same access to the 
neighborhood as today, the city claims. 

In Rotterdam the internationally renowned pioneer project Water Square Benthem- 
plein was implemented in 2013 by landscape architects De Urbanisten. In front of a 
school three concrete basins have been installed to collect rainwater; in dry conditions, 
they serve as a sports amenity with bleachers. At different times they may function 
as a meeting place, play area, and water-retention system. Benthemstraat, the street 
leading to the square, is equipped with a planted swale and a long bench. Along the 
whole section, the swale is constructed to collect water from both sides—the parking 
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Fig.5 On Benthemplein in downtown Rotterdam, Netherlands, a multi-functional square was conceived by landscape 
architects De Urbanisten as a pilot project to implement an ambitious water concept: retention basins are designed 
as play zones that can become pools when flooded by rainwater run-off. 


and traffic lane on one side and the cycling and pedestrian lane on the other—and lead 
into the retention basins on the square. A row of trees provides shade for people sit- 
ting there (Figs. 5, 6). 

Both cities take the entire open space into account, knitting the network of streets 
into squares, playgrounds, green areas, and water spaces. In terms of aesthetic quality 
and spatial coherence as well as multi-functional usability, a closer evaluation of these 
pioneer projects has yet to be carried out. As a result, it will not be possible for any final 
conclusions to be drawn until a few years after the projects have been implemented. 
As in Copenhagen, the project is the result of a general strategy in Rotterdam: in the 
comprehensive “Waterplan 2,’** which is designed to tackle heavy rainfall, the city 
administration calls for the upgrading of public space in combination with on-surface 
rainwater management. In this second edition of the water strategy aiming at 2030, 
the municipality commits itself to the use of “innovative solutions when space is in 
short supply, such as in the city centre and the old districts.” 1® 


Complementing the Green Network 
The street is an intrinsic part of an urban network, suggesting its potential to create a 
connected green structure running through the city. As large linear open spaces, the cit- 
ies’ streets may form part of a green grid. It is widely argued that such a greenery-based 
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model can underpin improvements in environmental conditions and an increased 
quality of life?” (while also contributing to economic—i.e., real-estate—value, a topic 
that is beyond the scope of this chapter). It is also a means of enlarging the amount 
of accessible open green spaces, as is evident in historic examples such as the Vienna 
ringroad. In the 1880s, Frederick Law Olmsted conceived the Emerald Necklace for the 
city of Boston: a system of parks connected by parkways. These park connectors are 
now described as greenways and are ecologically significant corridors."® Planted path- 
ways which link and thereby enlarge green areas improve the overall natural balance 
and recreational benefit for city dwellers, as promoted by Olmsted: “No single park, no 
matter how large and well designed, would provide the citizens with the beneficial in- 
fluences of nature; instead parks need to be linked to one another and to surrounding 
residential neighborhoods.” 19 

These are historic examples of large-scale thinking and planning, which represent 
an ongoing challenge, because they depend on the availability of land that often has 
multiple owners. However, despite the tediousness of today’s democratic and diversi- 
fied decision-making processes in city planning, there are worthy examples of recent 
urban transformations, as heavily used freeways are converted into publicly usable 
urban spaces. Along inner-city riverbanks a number of projects have been realized in 
which traffic routes were replaced by promenades or even parks. West 8 Urban Design 
and Landscape Architecture, working together with the architecture studios Burgos & 
Garrido, Porras La Casta, and Rubio & Alvarez-Sala, designed the master plan Madrid 
Rio for the reclaimed 11-kilometer stretch along the banks of the Manzanares River. 
A highway had previously flanked the river on both sides and is now hidden under- 
ground, giving way to a purely recreational space accompanied by narrow streets. The 
Krymskaya embankment to the north of Gorky Park in Moscow is a fancy and presti- 
gious project by Wowhaus Architects. The old, four-lane highway alongside the Moskva 





Fig.6 On Benthemstraat in Rotterdam, Netherlands, a line of trees and greenery fronted by a long bench runs 
alongside the swale, carrying surface run-off into the retention basins on the square. Meanwhile, landscape architects 
De Urbanisten have created several other streetscapes with optimized rainwater collection. 
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River was transformed into a wide green promenade along the park around the art gal- 
lery, the Central House of Artists, and the Moscow sculpture park. The Eixample dis- 
trict of Barcelona, which has an orthogonal grid after the mid-19th-century extension 
by Catalan architect Ildefons Cerda i Sunyer, is characterized by large avenues with 
multiple driving lanes and service roads. On a section of Passeig de Sant Joan—pas- 
seig being the Catalan word for avenue—architect Lola Domenech transformed the 
service roads into a sequence of green squares with seating and plant beds for grasses 
and perennials. Newly planted trees and bushes as well as the strips of grass emerging 
from the paving convey the idea of a blending of park and the street. Even though the 
design can be criticized for not relating much to the historic boulevard, the additional 
shady spaces for non-commercial recreation and for sidewalk cafés have been readily 
utilized by the public (Fig. 7).2° 

In addition to large-scale trajectories, the vast majority of neighborhood streets, 
high streets (or main streets), and other secondary and tertiary streets still have an 
unexploited potential as a means of providing green links if adequately designed. Here, 
landscape architects take on an important role both in transforming existing street- 
scapes and in creating new streets, since—in conjunction with other disciplines—they 
have been “developing greater capacity to facilitate dynamic adaptive processes”2" 
and are therefore on the forefront of designing complex and more versatile streets- 
capes that integrate vegetation. Surveys consistently highlight that trees and other 
plants are the most important attractors for streets, while their absence is perceived 
as the most negative aspect.22 On several streets, decorative perennials, grasses, and 
annuals have been planted to underline important axes. Nevertheless, trees are easy 
to introduce and maintain over the long term and are welcome features in the streets- 
cape for their shade and thermal comfort and the green and more natural atmosphere 
they provide. In his reference book Great Streets, Allan B. Jacobs suggested in 1993 
that “given a limited budget, the most effective expenditure of funds to improve a 
street would probably be on trees.”23 Unfortunately, this is not the case for all existing 


‘amy 


) ae 


at Id : 


mth 


Os b= 
eee | had 
a a a 


En. | 


Le 


ina 


a eS eS ee ~ e  C 
i —_—— 
- a 


— ee 
OG oe 
‘err: = 
ieee E 





Fig. 7 In Barcelona, Spain, on Passeig de Sant Joan, a major multi-lane corridor through the district of Eixample, the service 
roads were transformed into a linear park with planting beds and sitting areas by architect Lola Domenech. New activities are 
enhanced by microclimatic improvements: more vegetation, and a partly open surface. 
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streets: as they have been part of the urban infrastructure for a long time, there are a 
number of pipes and cables running under them. It is hard to provide enough space 
for planting trees, and they also need thorough maintenance to ensure safety. Jacobs’s 
description of the use of trees is more space and design related, focusing on their func- 
tion as landmark structures and spatial borders and their ability to create visual axes, 
rather than on the elements of comfort, climate, and atmosphere. Design can help cre- 
ate planting areas and tree pits by rearranging the available space. In restricted situa- 
tions, the space can be enlarged by expanding into niches, broadened sections, offsets, 
or curb extensions. 

Given today’s demand for greener streets, however, environmental and social as- 
pects are taking precedence over design and spatial issues. Air quality, so-called ther- 
mal comfort, and other microclimatic effects and hydrological cycles are important 
environmental factors, while social improvements rely on the appropriation and trans- 
formation of space. 


Streets as a City’s Most Vital Organ?4 

Despite the ostensible emphasis on transport, streets have always played a crucial 
role in public life. Before the car boom in the 1960s, a much smaller proportion of 
the street was dedicated to transport, allowing space for other activities. In Germany, 
for instance it was only 15 percent.25 In primary and secondary streets, this has now 
risen to two-thirds of the space.2?® But, as art historian Simone Hain claims, based on 
its etymological roots, a street is built by a local power on behalf of the community.27 
It is the community of city dwellers who use the street multi-functionally, as “meet- 
ing place, traffic space, market place.”28 In densely built-up areas in particular, streets 
have historically allowed for encounters between neighbors as well as strangers. Vikas 
Mehta calls them “places par excellence for communication and social exchange.”29 It 
is an ongoing challenge and a basic planning and political task to balance these often 
conflicting transport and social functions. 

Finding a just solution becomes even more complex when, as a consequence of on- 
going inner-city densification, a higher number of more varied actors rely on the lim- 
ited public space to cover their basic needs of commerce, movement, and recreation. It 
becomes a key question of justice and equal rights when we take the “right to the city” 
debate seriously, where “access and inclusion as well as participation are the predom- 
inant aspects.”3° Striving for spatial justice means making it possible for people of dif- 
ferent socio-economic status to enjoy the benefits of their cities, while also empower- 
ing them to appropriate their urban landscapes.31 This implies that in order to ensure 
truly public spaces—be it squares, parks, or streets— we have to make them inclusive, 
democratic, social, healthy, and safe spaces for all dwellers.32 

Many scholarly publications on public space are predominantly rooted in a multi- 
disciplinary discourse on the public realm or on socially and politically determined 
publicness. In his recent survey of Asian and European streetscapes, Jurgen Krusche 
builds on the assumption that space is constituted through action and perception. He 
focuses on use of streets by the public, who— according to Henri Lefebvre—only pro- 
duce the space by using it.33 Others describe the dual function of the street as a space 
for transport and for spending time on a more physical level, concentrating on de- 
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sign aspects and proposals. Toolboxes and guidelines claim to be moving back to a 
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people-centered approach, as recommended by the Global Street Design Guide and other 
publications.34 Healthy streets are also promoted, suited to the needs of pedestrians 
and playing children, and facilitated by compact city structures that allow for short 
walking distances.35 

The contemporary interest in streets as public spaces builds on long-term concerns 
raised by scholars, professionals, and activists. Jan Gehl, who has served as a reference 
for students and professionals around the globe ever since the publication of his book 
Life between Buildings in 1971, has called upon city planners and politicians to further 
social activities on the street. Gehl differentiates between necessary activities, which 
include transport or other movements from A to B, and optional and social activities 
like spending leisure time (together).3® The latter is enhanced by pleasant surround- 
ings. Jane Jacobs specified as early as 1962 that “streets and their sidewalks, the main 
public spaces of the city, are its most vital organs.” 37 

It is necessary to utilize existing spaces and to fundamentally redistribute space in 
the city in favor of social activities. In order to encourage this distribution, progressive 
administrations such as Rotterdam or Copenhagen have gone back to emphasizing the 
use of streets for pedestrians and cyclists, where active (i.e., non-motorized) mobility 
is allowed to occupy up to half of the streetscape.3® Those cities share a long tradition 
of enhancing bicycle mobility and serve as examples for a large number of other cities. 
The idea has even spread to cities in warmer countries like Spain (Madrid, Barcelona) 
and Italy (Milan, Turin), where in the past the summer heat was said to impede phys- 
ical activities like daily cycling. 

Streets can easily be redefined for everyday recreational and ecological pur- 
poses by adapting their design and spatial layout (Fig. 8). In the Global Street Design 
Guide, streets are defined as “multidimensional spaces consisting of many surfaces 
and structures,”39 which are at the core of design considerations. Copenhagen, Jan 
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Fig.8 In the design for Burggasse, a main connection into the downtown area of Vienna, Austria, DnD 
landscape architects created precisely designed seating areas around new trees and planting beds. 


Gehl’s hometown, has successfully 
been following that paradigm, con- 
tinuously regaining and improving 
space for pedestrians and cyclists. In 
2012, GHB landscape architects to- 
gether with COBE architects funda- 
mentally changed the composition 
of Vester Voldgade, a street in Copen- 
hagen (Fig. 9). They reduced the space 
for driving and parking, enlarged the 
school entrance area, implemented a 
cycle lane, enlarged sidewalks, and 





provided space for commercial activ- 





ities. The renewal went along with Fig.9 On Vester Voldgade in Copenhagen, Denmark, GHB lands- 


new furniture suchas benches, tables, kabsarkitekter broke up the linear organization by spatial and 
graphic design interventions, creating a place where one can 


stroll or linger: trees have been planted, furniture installed and 
longitudinal effect of parallel lines white dots of different sizes integrated into the paving in order 


and lanes. the carpet-like pattern of to emphasize the square-like nature of the space. 
2 


white circles they introduced empha- 


and playing equipment. Unlike the 


sizes the spatial unit as a place to spend time. Together with the tree canopies, an at- 
mosphere has been created that presents a new, comprehensive space—one which is 
literally more open and is experienced as a square. Another transformation in Copen- 
hagen is that of a shopping street and major transport line, N@rrebrogade. The city 
planning department has demonstrated the successful redistribution of street space 
in favor of pedestrians and cyclists: before its transformation, the main axis was filled 
with parked cars and vehicle lanes. After through traffic was suspended in 2013, the 
street has two-thirds of its space dedicated to pedestrians and cyclists. Newly plant- 
ed trees transform the crossings into groves, and benches are provided as a place for 
people to socialize or rest. 

Such successful examples have spread to cities across Europe and abroad. Streets 
will, as likely as not, still have to support basic transport functions in the future, but 
by effectively redistributing space between vehicles and pedestrians on an organiza- 
tional, legal, and design level, they might look very little like the average streets we 
live in today. 


Activating Street Life 
The grid of streets produces plots, which in turn define the shapes and dimensions 
of potential parcels of land that can be built upon.*® The facade is the threshold from 
the private to the public sphere, to anonymous spaces, to unpredictable encounters 
between people, to a communal space and a focal point for shared activities. “Shar- 
ing” has become a buzzword for new economies, start-ups, and lifestyle changes. It 
has made its way into Seattle’s streetscape in the form of ‘flex zones,’ a new definition 
of the curb.*1 In its Comprehensive Plan, the city of Seattle speaks of shared curbs, 
whose functions are prioritized in various ways based on the surrounding land use.4? 
They can, for instance, be occupied by individuals or mainly dedicated to greening or 
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commerce or be reserved for public access as bus stops, bike racks, taxi stands, or de- 
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livery zones. The Seattle example is 
published as a best-practice project 
by the International Transport Fo- 
rum, an initiative of representatives 
with a broad and diverse range of in- 
terests. The plea for friendly sharing 
is also used by transport companies 
as a means to secure their economic 
interests.43 The Forum’s overall goal, 
therefore, needs to be critically ex- 
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Fig.10 A parklet garden and sitting area intended for public use communal activities can encourage, 
is located on a parking lot in a neighborhood of Vienna, Austria. support, and instigate larger changes. 


Parklets allow for individual use and communication without 
mandatory consumption. The implementation is supported by 
the publicly funded initiative Gratzloase. ities need to fall back on smaller ar- 


If spatial resources are scarce, activ- 


eas and make use of former parking 
spaces along the curb or extended sidewalks. ‘Parklets’ consist of one or several park- 
ing spaces in which street furniture can be put and planters installed as a temporary 
street garden or where the sidewalk can be extended onto the street as a public balco- 
ny (Fig.10). They often emerge from individual initiatives and are mostly built private- 
ly, while being open for public use without mandatory consumption of food or drink. 
They can introduce the notion of liveliness and are thought to have an activating effect 
on streets. While the large green connections are based on overall master plans, these 
small measures happen incidentally and are often dependent on local initiatives. In 
some planning policy and development plans the two scales seem to approach each 
other. Individual use is sometimes supported by public authorities in order to change 
the perception of the street and, occasionally, prepare for a larger change. These can 
contribute to upgrading existing spaces on both the environmental and the social lev- 
el. Implementation is officially encouraged by making space available or supported 
practically, sometimes even financially, as is the case in Vienna.** Here it is support- 
ed by the program Local Agenda 21, a United Nations initiative to enhance sustainable 
development and support participative processes rooted in the 1992 Earth Summit in 
Rio de Janeiro. The top-down, three-step strategy ‘inform—allow—support’ aims at 
enhancing individual or collective uses of public space. Notwithstanding the public 
support they receive, parklets and similar appropriations have a very individual cha- 
risma, which makes them appear as bottom-up activities initiated by active citizens. 
The liveliness they create is used as an effective but inexpensive impulse for transfor- 
mation. Individual appropriation is frequently activated by legalizing alternative uses 
of parking spaces and sidewalks. Several authorities encourage people to put private 
chairs, benches, and flowerpots on the streets as long as they preserve a passage of a 
certain minimum width. This invitation to increase street life is turning appropriation 
with a clear activist connotation into a legal measure in order to change residents’ per- 
ception of the space and abandon long-fostered driving habits. In dense cities, finding 
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and making use of spatial resources on a microscale is testament to scarcity on the 
larger scale. 

Innovative solutions combine private and individual with commercial uses, as 
shown in ‘streateries’ in Seattle. Streateries convert a few on-street parking places 
into open spaces, similar to parklets. While parklets are open for public use 24 hours 
a day, streateries provide additional space for restaurants to serve customers during 
their hours of operation. Seattle’s transport department describes them as “privately- 
funded and privately-maintained installations [that] are a cost-effective way to acti- 
vate streets, create more vibrant neighborhoods, and promote economic vitality.” #5 

Particular organizations like the Project for Public Spaces initiative*® take action to 
transform streets in many cities around the world into parks, playgrounds, or places 
to linger. Such temporary attractions provide additional space and may help to change 
the perception of streets and provoke a shift in people’s interpretation. In some cases, 
they are consciously applied at a site to initiate this thought process before starting to 
implement the transformation. Many artistic projects, however, are designed for tem- 
porary use and removed after a period of time. These work on a more general level to 
shift perceptions and reinterpret streets from a traditionally confined space category to 
an open urban space. Both models can be observed in the city of Montreal. Here, in the 
downtown area, in the Quartier des Spectacles, the art collective Daily tous les jours 
was commissioned to create a public artwork. They invented ‘musical swings’ for a 
large street (Fig.11), where every spring one can set up “a collective ritual. The installa- 
tion offers a fresh look at the idea of cooperation, the notion that we can achieve more 
together than separately,”*’ the artists claim. This temporary activation focuses on 





Fig.11 In Montreal, Canada, the interaction design studio Daily tous les jours was commissioned by Quartier des 
spectacles to draw attention to local activities. The studio developed 21 swings, which are installed in summer in 
the median strip of the Promenade des artistes to collectively produce a piece of music. 
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Fig.12 In the district Le Plateau-Mont-Royal, Montreal, 
Canada, a radical transformation was set in motion by 
temporary reinterpretations and a strict reduction in 
car traffic. Streets were closed, parking spaces radically 
reduced, and the sidewalks enlarged to include cafés 
and plant beds. 





Fig.13 In Barcelona’s superblock project in the district 
Poblenou, the space normally dedicated to vehicles is 
temporarily transformed into informal pedestrian and 
play areas: trees, benches, and unusual road markings 
convert an ordinary street into a leafy square. People 
happily adopt the seating areas for breaks. 


Ti2 


action and interaction rather than spatial de- 
sign: the street, or more specifically its median 
or central strip, became a frequented place. Ex- 
tra use was provided by adding an exceptional 
attraction without touching the street section 
and its spatial layout. In Le Plateau-Mont-Roy- 
al, temporary interventions have proven a suc- 
cessful means to initiate long-term transfor- 
mation. District mayor Luc Ferrandez applied 
a simple and well-known strategy: redefining 
streets by replacing cars with plants and fur- 
niture as a first step to inviting different uses 
and abolishing traffic. In ten years he did away 
with 2,000 parking places, planted 500 trees, 
and closed six streets in an area of 8.1 square 
kilometers (Fig. 12).4® This kind of courageous 
political endeavor has also been attempted 
in Barcelona. The city’s current government 
with its left-wing mayor Ada Colau, a former 
activist, has temporarily redefined a number 
of streets as Barcelona’s ‘superblocks’ (super- 
illes), acombination of several building blocks 
in the district of Eixample, which is still one 
of the densest urban quarters in Europe. Here, 
streets are now freed from motorized traffic. 
The interior streets are closed to through traf- 
fic, allowing vehicle access for residents only. 
These superblocks of approximately 400 me- 
ters in width now provide urban squares 
where former intersections have been closed 
down. Planters with trees and shrubs, bench- 
es, and ground markings define the vehicle 
lanes and intersections as green pedestrian ar- 
eas, inviting playful use, walking, sitting, and 
social exchange. The project earned a special 
mention from the European Prize for Public 
Urban Space in 2018 for its “tactical urbanism 
operations” in pedestrianizing a superblock, 
thus gaining 8,000 square meters of publicly 
usable space (Figs. 13, 14, 15).49 

These city councils respond quickly and 
may be more adaptive to new suggestions 
for the use of public space—both Barcelona 
and the district of Le Plateau-Mont-Royal are 
examples of political will being applied to 
radically implement the plan of redistributing 





Figs.14, 15 Two stages in the carefully prepared transformation of a streetscape of Poblenou superblocks 
in Barcelona: one rebuilt as a green streetscape for pedestrians, the other showing the temporary instal- 
lation of tree planters, furniture, and street markings to encourage different uses. 


open space and turning traffic corridors into pleasant and healthy everyday environ- 
ments with the clear augmentation of planting and green areas. Encouraging people to 
create their own spaces or appropriate public spaces for their individual or communal 
activities has become a widespread approach in city policies, in administrations, and 
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in action groups and initiatives. 
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Conclusion 


Putting these propositions together, the emerging contemporary interpretation of the 
streetscape suggests a blurring of spheres and could be described as a hybrid between 
a conventional type of open space belonging strictly to the infrastructure of urban 
hardscape and a park-like common where neighborliness develops, social exchange 
is enhanced, and greenery, specifically trees, takes care of environmental improve- 
ment. It is clear that a major obstacle in tackling streets is their innate multi-function- 
ality, making even the planting of trees a troublesome process. It is no trivial matter 
to change planning procedures and planning attitudes to ones that treat streets in a 
different, more holistic way. A high degree of collaboration within the city adminis- 
tration and with inhabitants is needed. In the long run, quality can only be ensured if 
demands are wisely negotiated and a balance between different users is established. 
In the streets of today, seemingly opposing forces are struggling collaboratively. In- 
dividuality meets communal responsibility, social action meets environmental chal- 
lenge, urban density meets spatial openness, and urban attitudes meet rural attributes. 
Official large-scale network plans and thematic targets are complemented by individ- 
ual, microscale measures in order to improve the overall spatial, social, and environ- 
mental situation. Existing examples of improved streetscapes, be they bottom-up or 
top-down, can then be continuously complemented and secured politically. 

It is a historic contradiction that progress can require a step backward. From the 
1950s on, lively urban streets were transformed into channels for traffic and parking — 





Fig.16 Blue paint is used to recode the old vehicle lanes as a temporary running track in preparation for the 
complete transformation of Placa de les Glories Catalanes in Barcelona, Spain. In 2018, the construction of a large 
park was begun, implementing the 2014 competition-winning scheme Canopia Urbana by landscape architects 
Agence Ter in an area formerly marked by heavy traffic and congestion. 
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Fig.17 Parklets extend the café’s outdoor tables into a public Fig.18 In Hackney, London, UK, a modest redesign with trees 
sitting area in Shoreditch, London, UK. and perennials creates a congenial area on the sidewalk for 
cafés and their customers. 


now they are gradually being turned back into living environments, with the addition- 
al benefit of environmental improvement. The resistance to the car-centered transfor- 
mation of the second half of the 20th century was formulated in a strikingly similar 
way to the planning policies we can see being debated and presented today. One could 
argue that it has taken several decades to see and realize both the destructive force of 
car traffic and the consequences resulting from the space it consumes. But environ- 
mental threats are confronting cities with a new vigor, as is the danger of social diver- 
gence. Both go hand in hand with the scarcity of space for a growing urban popula- 
tion. Streets as ubiquitous public open space can not only serve to cushion the harsh 
effects of densification, they can and must be utilized as a crucial part of a sound city 
structure (Figs. 16, 17, 18). 
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Welcome to the City of the Future. Where 
Everything Begins with a Park 


Bianca Maria Rinaldi 


Introduction 


In 1995, Rem Koolhaas published his seminal essay “The Generic City,” in which he 
offered a provocative analysis of the contemporary metropolis.’ Included in the monu- 
mental monograph of his office OMA, titled S,M,L,XL, the essay depicts a large, densely 
built city, repetitive and ultra-simple in its urban structure, whose stereotypical char- 
acter is amplified by the homogeneity of its architectural forms; an anonymous city, 
devoid of history and urban identity, that neither history nor identity needs. Koolhaas 
recognizes the generic city as specific to the metropolises of South-East Asia; a prod- 
uct of their dramatic and rapid growth. The only element capable of giving charac- 
ter to those almost identical cities, indifferent to the context in which they arose, is, 
according to Koolhaas, the residual green space. Those unique fragments of tropical 
vegetation, saved from urban construction, represent for the Dutch architect “a simul- 
taneous triumph of the manicured and the primeval.” Vegetation becomes a botanical 
antidote to contemporary urban form as its “immoral lushness compensates for the 
Generic City’s other poverties.” The sense of place in such cities is thus paradoxically 
delegated to an element that is not urban, an “Edenic residue” that is “a hybrid of pol- 
itics and landscape.”? Vegetation—in this case, the exuberant tropical vegetation—is 
however, as part of a site’s intrinsic natural characteristics, the bearer of a sense of past, 
of a geographical history. 

Since the publication of Koolhaas’s essay, the metropolises of East and South-East 
Asia have continued to expand exponentially. In their continuous growth and densi- 
fication— which resulted in a plethora of often characterless, new, independent urban 
developments such as New Towns and satellite cities Asian megacities have, some- 
times, tried to resist the threat of the generic, but not always successfully.* Striving 
for identity and in an attempt to counteract uniformity and anomie, recent projects of 
urban expansions have introduced elements of distinctiveness, enhancing diversity of 
the urban fabric and, at the same time, fabricating site-specificity.> 

The search for a distinct urban identity that characterizes the last generation of ur- 
ban development projects in Asia is also related to contemporary challenges that are 
increasingly informing the global debate on urban growth and driving the search for 
alternative strategies of urbanization: the need for environmental sustainability and 
urban resilience as well as facing climate change risks, the progressive loss of bio- 
diversity, and the destruction of ecosystems.® 

A crucial role in the discourse on the diverse and complex necessities of high- 
density Asian cities is played by the open spaces and urban parks. Through the design of 
large urban parks, growing Asian cities have found a strategy for elevating themselves 
out of the category of the ‘generic city’ described by Koolhaas. The urban park in the 
new urban developments in Asia is not conceived of as being simply an aesthetically 
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pleasing public space; it is assigned a more prominent function as the ideal, preferred 
means of connecting the city with its natural environment. The large park becomes 
the device for adapting to urban climate change, the structure for supporting water 
resources management and stormwater treatment, and the place for implementing a 
variety of strategies: for food and energy production, for the protection of biodiversity, 
for the reduction of noise and air pollution, and for improving the urban microclimate 
and outdoor thermal comfort.’ Altogether these functions represent a multitude of 
tasks that a large park cannot really be expected to deliver at the city scale. At the same 
time, the large park is the key element in enhancing urban diversity and providing op- 
portunities for social interaction. Combining urban development and environmental 
awareness through large park projects, new urban expansions present themselves as 
paradigms for the metropolises of the future. 

This chapter discusses the multiple roles that public parks have played in recent 
large-scale urban developments in East and South-East Asia. Focusing on a variety of 
parks built in New Towns, new cities, and new urban expansions over the last 15 years, 
this essay aims to highlight the design strategies and approaches to public parks in the 
contemporary high-density Asian city. 


The Myth of Central Park and the ‘High-Density’ Picturesque 
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The recently built large-scale urban developments of New Songdo City in South Korea, 
Jiading New City and Honggiao New Town, both in Shanghai, and Navi Mumbai in In- 
dia have at the core of their urban structures a large open space named Central Park, 
obviously evoking the famous urban park at the center of the island of Manhattan. 

The reference to Central Park is not incidental, nor of little importance. It explicitly 
indicates the urban models chosen as sources of inspiration for new urban develop- 
ments that, built in contexts deprived of their unique historical and environmental 
character,® are now looking for a nobler urban tradition to inform planning and design. 
In Asian New Towns, this approach can translate into an apparently banal marketing 
operation based on the evocation of Central Park’s powerful and seductive image; the 
consummate urban park in the consummate metropolis. However, the use of Central 
Park also supports more complex representational strategies. 

The allusion to Central Park is imbued with meanings that transcend a simple ty- 
pological or formal reference—even though, in fact, the Central Parks in Asian New 
Towns are often regular, if not perfectly rectangular, in shape. Designed as each city’s 
most prominent open spaces, the new Central Parks are emblematic representations 
of a sustainable contemporary metropolis that encompasses an extensive fragment 
of natural landscape, albeit artificially built, amid the dense urban tissue. Intended 
as ametonymy of Manhattan, Central Park also gains figurative connotations in New 
Towns and new cities: it alludes to the hope or promise that the new urban develop- 
ment will replicate New York’s success on the global scene. 

The mythical aura of Frederick Law Olmsted’s and Calvert Vaux’s Central Park is 
not a recent invention, and certainly not an Asian one. Manhattan’s Central Park was 
evoked as a model by the Park Reform Movement in the early 20th century. Central 
Park’s design strategy, based on the construction of an articulated and varied natural 
landscape, supported the Movement’s rhetoric of the urban park as a tool to improve 
the hygienic, moral, and social conditions of overcrowded metropolises by giving back 


urban dwellers contact with nature and promoting physical activities and recreational 
practices in the open air.? German art historian Alfred Lichtwark, a consultant for the 
1908 design competition for the Stadtpark, the large urban park to be built in the city 
of Hamburg, proposed to model the new urban open space on Central Park, which he 
appreciated for its many qualities. Lichtwark considered Central Park to be a place of 
social interaction, whose composition favored sports and other recreational activities, 
while, at the same time, had a didactic function as it elevated common aesthetic taste 
by encouraging physical contact with nature.? 

Twentieth-century urban utopias, which explored city models based on the radical 
integration of the natural and the urban, also celebrated Central Park. When, in 1925, Le 
Corbusier visited New York, then regarded as the modern city par excellence, he was 
deeply disappointed by the great North American metropolis, considering it ugly and 
chaotic. The only element of the urban form which fascinated him was Central Park. 
He was positively surprised by the “granite rocks and trees” emerging from the park’s 
enclosure as remnants of the original natural landscape, saved from the urban growth. 
In his Quand les cathédrales étaient blanches, published in 1937, Le Corbusier offered a 
description of this large, lush green space right in the center of Manhattan, writing 
that “The park is surrounded by fine buildings-apartment houses in tall blocks or in the 
form of skyscrapers—all with windows opening on this unexpected space, a fairylike 
situation unique in the city without trees.”™ From the compositional forms of Central 
Park, Le Corbusier would draw inspiration for the natural appearance of the green open 
spaces (though much simplified compared to the picturesque variety of Central Park) 
from which his ideal Ville Verte would emerge. 

The allusion to Central Park that Asian New Towns make use of also references 
early-20th-century diagrams of the physical layout of Ebenezer Howard’s English Gar- 
den City, whose design proposed a large green area also called Central Park at the cen- 
ter of the urban system."? The Central Parks of Asia’s New Towns can therefore also re- 
call the promise of a city surrounded by generously laid out green areas and planned, 
as in Howard’s proposals, to be beautiful, pleasant, varied, and healthy to live in. But 
Howard’s Garden Cities were placid, uncrowded settlements of small houses, designed 
to combine “all the advantages of the most energetic and active town life, with all the 
beauty and delight of the country;” 1? in contrast, New Towns are vast, dense metrop- 
olises of massive high-rise buildings, emblematic of the notion that high density is the 
only possible spatial device to cope with a large concentration of people, while ensur- 
ing the optimization of the environment and its resources. 

Thanks to this overlapping of historical narratives and new meanings, Asian New 
Towns, regardless of their geographical location or specific features, aim to become 
paradigms of the city of the future; a city that can only be densely populated™ and in 
which, similar to 20th-century urban visions, the city’s most prominent green open 
space is assigned a crucial role in responding to the disadvantages of urban life. 

While the challenges posed by the hyper-dense contemporary city are very dif- 
ferent and more complex than in the past, another element brings New Towns closer 
to the 19th and 20th-century urban experiments and utopias that aimed at combin- 
ing large parks with an urban environment. The compositional strategy behind the 
large parks designed for New Towns is inspired by a representation of nature based 
on the design principles of the landscape garden or picturesque garden. These are 
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Fig.1 Jiading Central Park, Jiading New City, Shanghai, China, Sasaki Associates, 2013. The complex spatial arrange- 
ment is modulated by an alternation of sites with different atmospheres and spatial qualities. 


reinterpreted according to an ecological formula following an approach that landscape 
architect Kathryn Gustafson defines as “contemporary picturesque.” ** It describes a 
design method that has nature and urban ecology as its main program. Its aim is to de- 
sign urban parks that are both aesthetically pleasing and also functional as they mir- 
ror, reinforce, or recreate natural processes eroded by urban growth. 

From the tradition of the picturesque, the parks in New Towns borrow a composi- 
tional strategy based on the construction (or retention) of a fragment of a varied natu- 
ral landscape, using a great diversity of spaces and elements, each characterized by a 
specific formal and aesthetic identity, harmoniously juxtaposed within an articulated 
topography. As in the picturesque tradition, the new aesthetic is based on the visual 
seduction realized by the park’s variety; however, the visitor’s sense of surprise at dis- 
covering an unusual and unexpected situation—another characteristic of the pictur- 
esque tradition—is elicited in Asian New Towns by revealing a serene, natural land- 
scape amidst the compact city’s high-rise buildings. It is a ‘high-density picturesque’ 
that, borrowing from Central Park and from the Corbusian urban utopias, is based on 
a contrast between massive buildings and massive green. 

These multiple intentions, meanings, and spatial strategies characterize Jiading 
Central Park, designed by Sasaki Associates (Fig. 1).1* Completed in 2013, the park is lo- 
cated in Jiading New City, in the northwestern outskirts of Shanghai, one of the nine 
decentralized cities established by the policentric model “One City, Nine Towns Devel- 
opment Plan” that has regulated Shanghai’s urban development since 2001. 

Jiading Central Park expresses Shanghai’s policies of urban development, based, 
among other programmatic intentions, on a renewed “focus on the city’s environmen- 








ee 


tal quality and life quality.”1® The aim of the park was to create a sense of place and 
opportunities for social interaction for the new residents of Jiading New City. At the 
same time, the large green space was intended to improve the site’s environmental 
conditions, which had been severely damaged by illegal dumping and a network of 
concrete-lined canals polluted by industrial activities. The recovery of this derelict 
area was founded on a process-based design, involving the complex interplay of eco- 
logical restoration and a regenerative design strategy. The site was transformed, as 
the designers themselves explained, into a living-filter wetland, offering a range of 
ecological benefits, including stormwater management with water treatment through 
phytoremediation and efficient reuse, the improvement of air and water quality, and 
the increase of biodiversity. 

Covering an area of ca. 70 hectares, the rectangular Jiading Central Park is defined 
by the city’s regular grid structure. Its design strategy was based on evoking an arche- 
typal landscape of the Yangtze River Delta, the floodplain, thus relating the park to the 
Shanghai region’s rich hydrological network and strengthening its connection to the 
local environment (Fig. 2). 

The water system inside the park is structured by a sinuous canal that meanders 
along the northern side of the green expanse, flowing into a large, winding lake from 
which a hilly, wooded islet emerges. The park’s composition contrasts alternating 
spaces, each with its own atmosphere and spatial quality, thus inducing in the visi- 
tor the sense of surprise and discovery generated by aesthetically pleasing visual and 
compositional variety. Areas characterized by a naturalistic appearance alternate with 
spaces featuring a regular design; densely planted areas are interspersed with more 
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open areas; gentle landforms enclose, or emerge from, flat expanses of grassland such 
as alarge community lawn, whose oblong shape is created by the irregular layout of an 
athletic track; larger areas alternate with quieter, intimate, and isolated spaces, suchas 
the small platforms enclosed and protected by high reed beds that overlook the canal. 

The visual and spatial narration unfolds along four main paths traversing the park. 
While the central part of the park is characterized by a prevailing naturalistic appear- 
ance, the park’s edges are marked by green open spaces featuring regular spatial ar- 
rangements and repeated patterns, which mediate between the park and the adjacent 
urban fabric. Squares with seating elements, groves planted in a regular grid system, 
small ornamental gardens, playgrounds and sports areas, and community gardens 
characterize the park’s longer edges, which are also dotted with pavilions sheltering 
restaurants, cafés, and various facilities (Fig. 3). 

The result is a striking dynamic park landscape, whose rhythm is emphasized by 
the unfolding of the main pathway: a large, winding ribbon whose width changes con- 
stantly. It widens into level squares or rises to form pedestrian bridges and belvederes 
overlooking both the water and the city. 

In Jiading Central Park, the search for site specificity resulted in evoking the orig- 
inal landscape of floodplains that preceded the New Town’s development. Like Man- 
hattan’s Central Park, Jiading Central Park offers an effective contrast with the generic 
form of the city that surrounds it, thus emerging as a distinctive but complementary 
element of the urban fabric. 

The design of Songdo Central Park in South Korea aimed to recreate an ideal, orig- 
inal natural scenery. However, since the smart New Songdo City, southwest of Seoul, 
surrounding the park was built on reclaimed land, the park’s design strategy does not 
refer to any specific local landscape, but rather alludes to a more stylized Korean land- 
scape and the dramatic naturalness of its rocky mountains, thick forests, and rivers, 
contrasting these with a repetition of regular compositions with shrubs. Designed as 
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Fig.2 Jiading Central Park. The network of paths inserted into the gentle new topography offers visitors an ever-different 
visual experience of the park. 
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part of the masterplan for the Songdo International Business District by Kohn Peder- 
sen Fox Associates (KPF), the park covers an area of about 40 hectares. A large artificial 
navigable saltwater canal marks the core of the park, while a sequence of gentle hills, 
wooded areas, and grassland, scattered with rocky outcrops and traversed by winding 
paths, unfolds along its sinuous banks.'9 


Enhancing Local Ecosystems 

The need to build a sense of context and a shared community identity in dense new ur- 
ban developments has encouraged a design approach that conceives the public park as 
a sort of latent collective memory, capable of revealing specific characteristics of the 
local landscape, erased or transformed by urbanization. While this strategy is charac- 
teristic of many large park projects in Asian New Towns, some projects intensify this 
design approach with an investigation into a particular aspect of the unequal rela- 
tionship between the metropolis and its environment: the overexploitation of natural 
resources and the consequent progressive destruction of original ecosystems. In the 
search for a more balanced alliance between urban growth and environmental protec- 
tion, these projects make safeguarding local natural processes the main goal of their 
design, while also providing new opportunities for leisure and recreational activities 
and the enjoyment of (an artificially reconstructed) nature. 

Among the most fragile ecosystems wildly sacrificed to urban growth are wet- 
lands. Some recent projects for large parks in New Towns aimed to recover wetlands 
compromised by urban development, identifying them as distinctive elements of an 
original natural landscape. 

This intent inspired Wetland Park, a naturalistic park landscape designed by Urbis 
Limited on the outskirts of Hong Kong and completed in 2005 (Fig. 4). The park is lo- 
cated on the northern edge of Tin Shui Wai, one of the nine new towns built in the 
northwestern part of the New Territories, the vast mountainous and wooded area with 





Fig.3 Belvederes, platforms stretching out over the canal at Jiading Central Park, and a pathway offer closer visual interaction 
with the water system. 
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plentiful water to the north of Hong Kong. It is in this area that the government of 
the autonomous special administrative region of Hong Kong has directed its urban 
development program for the last 50 years in order to accommodate massive immi- 
gration from mainland China. Implemented between 1990 and 2006 and planned for 
306,400 inhabitants, Tin Shui Wai is located near the Inner Deep Bay, on the edge 
of an area historically characterized by a large marshland of productive character, 
interspersed with rice paddy fields, shrimp ponds, and fish ponds. A system of coast- 
al wetlands—a fragment of which is preserved in the Mai Po Marshes nature reserve 
established in 1983—enclosed the area, providing shelter to birds along routes of sea- 
sonal migration.?© The dense urbanization of Tin Shui Wai deeply affected the origi- 
nal agricultural and natural environment and resulted in an extensive loss of wetland. 
Wetland Park was thus designed as an environmental compensation measure; a recon- 
struction of the original wetland ecosystem. 

Covering 61 hectares, the Wetland Park is a varied sequence of wildlife habitats 
suitable for different species of migrating birds. Marshes, reedbeds, fishponds, wet 
woodlands, and wetland agricultural fields have created an artificial topography of in- 
terconnected water bodies, forested areas, and expansive grasslands. Parallel to the 
park’s design objectives, based on environmental remediation through artificial re- 
construction of wetlands, there is also an educational program. Pathways and float- 
ing boardwalks traverse the park’s various areas, allowing visitors to observe the wet- 
land ecology and dynamics, while bird-watching structures are dotted around the 
park (Fig. 5).21 

The park mediates between the New Town and the nearby natural and rural areas. 
At the same time, as a new addition to the urban structure, Wetland Park aims to be- 
come a social and economic catalyst for Tin Shui Wai. The New Town, whose resident 
population is mainly composed of immigrants owing to the proximity of the border 





Fig.5 Hong Kong Wetland Park. Floating boardwalks allow visitors to observe the ecology of the different 
wetlands and their seasonal dynamic. 
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Fig.6 Hong Kong Wetland Park. Seen from an unusual perspective, the high-density residential buildings 
of Tin Shui Wai offer a surprising backdrop to the artificially reconstructed wetland landscape. 


with Mainland China, is known for its high rate of crime and suicides due to the lack 
of services, employment opportunities, and limited public spaces.2? 

The function of Wetland Park as a civic common is most evident from the Visitor 
Center’s roof, a large sloping public lawn. As a space for socialization, the inclined ex- 
panse of grass provides a privileged vantage point offering views not only over the 
freshwater marsh’s largest basin, but also of the city of dense skyscrapers, which sets 
the backdrop for the naturalistic park landscape (Fig. 6). 

It is difficult to assess whether the park has actually contributed to improving the 
New Town’s social sustainability; it has certainly become one of Hong Kong’s main 
natural attractions, thus encouraging tourism to the peripheral areas of the New Terri- 
tories. 

Another example of using a large urban park in a compact city to recover the orig- 
inal ecosystems of a site is Qunli Stormwater Park, completed in 2010 in Qunli New 
Town, a new urban district on the eastern outskirts of Harbin, in northern China 
(Fig. 7).23 The park, which covers an area of about 34 hectares, is at the same time an 
infrastructure for environmental regeneration, a public space, and, as Diana Balmori 
explains, “a means of fostering urban development.”?* A reconstruction of a wetland 
heavily damaged by urban growth, Qunli Stormwater Park consists of an outer ring—a 
varied landscape of ponds and gentle hills—enclosing an inaccessible wetland core, 
left undisturbed to facilitate natural processes (Fig. 8). The outer ring is intended to 
provide various ecological functions that ensure the development and conservation 
of the reconstructed ecosystem. The ring is a buffer zone between the urbanized area 
and the wetland. It replicates the wetland’s original ecological functions and acts as a 
device to filtrate, cleanse, and collect urban stormwater, conveying it to the core wet- 
land and replenishing the aquifer. At the same time, it is a public park. The system of 
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Fig. 7 Qunli Stormwater Park, Qunli New Town, China, Turen- 
scape, 2010. The park has been designed at the core of a 
new high-density urban development. 
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new town has been built. 


paths and elevated walkways traversing the outer ring, seating areas, and scattered 
platforms allow visitors to enjoy the park’s distinctive spaces and to visually experi- 
ence the wetland’s evolution and its seasonal dynamics (Fig. 9). 

Just like Hong Kong Wetland Park, Qunli Stormwater Park is intended to compen- 
sate for the impact that dense and intensive urbanization has had on the original, frag- 
ile wetland ecosystem. However, one of the objectives of Qunli Stormwater Park is also 
to promote recent urban development. The many ecological benefits provided by the 
park contribute to the image of Qunli New Town as a new paradigm of informed urban 
development for high-density cities, guided by environmental awareness. 

Urban growth, however rapid and massive it may be, can become an opportuni- 
ty to reinvigorate a site’s environmental and ecological characteristics. The first phase 
of the Weishan Wetland Park, designed by AECOM south of the Weishan New South- 
ern Town, in Shandong Province, China, and completed in 2013, is another example of 
this approach. Planned for 50,000 inhabitants, New Southern Town is an expansion of 
the city of Jining in Weishan County to the south, toward Weishan Lake, a vast area 
of interconnected lakes along the Grand Canal. The aim of the park was to define the 
relationship between the new city and the aquatic landscape and to create a public 
space that would enhance tourism. At the same time, the park’s design strategy aimed 
to recover and protect the existing wetlands on the lake’s edges, close to the new de- 
velopment, and to improve the quality of the lake’s water, heavily contaminated by the 
local agricultural system that includes both farms and fishponds. Weishan Wetland 
Park is a ‘machine’ for environmental regeneration, as it reconstructs the succession 
of ecosystems typical of wetlands, redefining the transition between the urban envi- 
ronment, the rural landscape, and Weishan Lake. A sequence of different wetlands, in- 
cluding a riverine wetland and a freshwater marsh, with various ecological functions, 
acts to filter and cleanse the water introduced into Weishan Lake from both the new 
urban areas and neighboring productive areas, thus improving the site’s hydrology. 
Elevated walkways guide visitors through the new wetland landscape, while fishpond 


Fig. 8 Qunli Stormwater Park. By reconstructing the original 
ecosystem of wetlands existing in the area, the park aims at 
establishing a relationship with the past of the site where the 


farms and an agricultural area have been included in the park as representative of the 
site’s rural character.25 


Water for the Masses 
Designed as the grounds for the peaceful coexistence of all the different human and 
non-human species, these new parks respond to current debates in landscape archi- 
tecture that call for complex urban parks—capable of combining aesthetic, varied 
organizational and functional programs, environmental awareness, and resiliency—to 
address both the needs of cities and their populations as well as those of the wildlife 
and the environment.?& 

This list of indispensable purposes informed the design strategy for Ningbo East 
New Town Eco-Corridor by SWA Group.?’ The large park of 97 hectares— whose first 
phase was completed in 2015—is in the heart of Ningbo Eastern New City, an urban 
development for 350,000 inhabitants located east of the historic port and mercantile 
city of Ningbo, on the Chinese coast (Fig. 10). As the backbone of the new urban expan- 
sion, the park is part of a complex strategy based on the comprehensive ecological ap- 
proach to water management that informed the planning of Ningbo East New Town, 
positioning the city as a paradigm of sustainable urban planning.?® 

Agricultural and industrial practices have greatly altered the site on which the 
park was designed, fragmenting the original network of canals and compromising the 
quality of water, soil, and groundwater. The park’s compositional strategy aims to im- 
prove the site’s water system and its quality through environmental amelioration. By 
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Fig.9 Qunli Stormwater Park. A variety of paths, elevated boardwalks, seating areas, and platforms offer opportunities 
for social interaction for the residents of Qunli New Town. 
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Fig.10 Ningbo East New Town Eco-Corridor, Ningbo, China, SWA Group, 2015. The corridor is designed an an undulated park- 
landscape with a winding canal as its backbone. 
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reconnecting the existing water network and transforming it into a completely new 
system, the park recovered Ningbo’s cultural identity as a city of canals and water- 
ways, reinterpreting the role of water in the urban structure. 

Ningbo is located near the evergreen forests of the Changjiang Plain, in the Yangtze 
River Delta, and the project offers the narrative of a natural landscape of forests, low- 
land floodplains, swamps, and rich biodiversity. The park’s elongated site is designed 
as a new artificial topography of gentle wooded hills and plains, connected by a net- 
work of irregular water bodies, streams, and rivulets flowing into a central winding 
canal and expanding into a wetland. 

Both the park’s varied topography and the water network are designed to integrate 
measures for water-resources management and stormwater management within the 
park’s design. The carefully dimensioned landforms and water bodies facilitate storm- 
water run-off from the nearby urban areas, while the controlled positioning of rain 
gardens, bioswales, and retention ponds cleanse and collect rain for reuse. They also 
favor a natural retention system, thereby contributing to recharging the water table. 

The undulating new landscape, together with the selection of indigenous plant ma- 
terial, helped to create a variety of habitats that promote bird wildlife. While a dense 
network of pathways traverses the park, some areas are left inaccessible, allowing 
birds to nest and reproduce (Fig. 11). 

In Singapore, too, environmental sustainability and the central role of conscientious 
water management guided the implementation of one of the most recent high-density 
residential development projects, the Punggol Eco-Town on the northeastern outskirts 
of the island-metropolis. Developed by the local Housing and Development Board 
(HDB) and currently accommodating ca. 126,300 residents, Punggol Eco-Town aspires 
to be an innovative incubator of good practices and integrated actions to modulate 
urban growth in environmental, ecological, and social terms, while recovering an idea 





(albeit vague) of the original lush natural quality of the site.29 Such laudable intentions 


are accompanied, however, by an evident paradox, since, just like every New Town, 
Punggol was born of a process of tabula rasa, which erased the site’s original environ- 
mental character. Singapore, a constantly growing metropolis, is trapped in an obses- 
sive search for an environmental identity evoking a— more or less distant and more or 
less real—past that has the capacity to legitimize its incessant urban transformations. 

The site on which Punggol Eco-Town was built was originally a marshland covered 
with mangroves interspersed with fishing villages that, over time, took on more con- 
solidated forms, combining fishing with agricultural practices, which introduced plan- 
tations of rubber and fruit trees. The original coastal landscape, marked by streams 
and characterized by an amalgam of natural and rural qualities, was chosen as a site- 
specific feature on which, ideally, to found the new urban development and draw inspi- 
ration for the design of its open spaces.®® This guiding approach resulted in increased 
opportunities for the new housing blocks to take advantage of the water views and for 
the open space to form a continuous and varied system of waterfronts. 

The backbone of the new urban development is the Punggol Waterway, opened 
to the public in 2011; it is a linear park that extends for 4.2 kilometers along an artifi- 
cial canal with naturalized banks, which runs through the entire new town (Fig. 12). 
On both banks of the canal pedestrian and cycle paths are intersected by belvederes, 
seating areas, floating walkways stretching toward the center of the artificial riverbed, 
and elaborate bridges. The park’s westernmost section has a distinctly urban character, 
emphasized in its playgrounds, areas for water-based recreational activities, and gar- 
dens arranged along the canal’s broader banks; in its eastern section the linear park is 
more naturalistic. The canal bed as well as the pedestrian paths accompanying it taper 
to allow for the increased proximity of the housing blocks, and the banks are planted 
with thick shrubs (Fig. 13). 
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Fig.11 Ningbo East New Town Eco-Corridor. The new water Fig.12 Punggol Waterway, Punggol Eco-Town, Singapore, 
structure evokes the original honeycomb-like network of canals 2011. With an artificially constructed winding canal as 
that characterized the old city of Ningbo and its surrounding its focal element, Punggol Waterway was designed as the 
territory. backbone of a new urban development. 


Fig.13 Punggol Waterway. Attention has been paid to design- 
ing for variety, and the easternmost section of the waterway 
has a rustic atmosphere that effectively contrasts with the 
compact urban structure. 





Punggol Waterway actively demonstrates how Punggol Eco-Town serves as a 
model for sustainable urban development. The park’s position at a lower elevation than 
the city proper, the canal’s planted banks, the extensive sloping expanses of grassland 
that complete its western section all transform the linear park into a catchment area 
that collects stormwater run-off. A system of vegetated retention swales and floating 
wetlands positioned along the canal bed contribute by treating the water before it is 
fed into the waterway, thus improving its quality.31 

Punggol Waterway culminates in an elevated horseshoe-shaped pedestrian walk- 
way, the Sunrise Gateway, a special viewpoint above the water to enjoy the sunrise.3? 
It is here that the Waterway intersects a second linear park, the 4.9-kilometer-long 
Punggol Promenade, designed by Singapore-based LOOK Architects and completed 
in 2012.33 The project transformed a coastal strip of land on the northeast of Pung- 
gol’s housing development into a waterfront promenade, thus redefining the rela- 
tionship between the still expanding new town and the sea. From its elevated posi- 
tion on the coastline, the Punggol Promenade offers, for a long stretch, commanding 
views of the Serangoon Reservoir and the nearby Coney Island Park on the island of 
Pulau Serangoon. On the westernmost side of the park, the view suddenly opens up 
onto the Malaysian coast, crowded with cranes and skyscrapers under construction, 
which appears on the other side of the Johor Strait. The expanded views contrast with 
a microcosm of isolated scenes within the park, aimed at evoking the rustic landscape 
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Figs.14, 15 Punggol Promenade, Punggol Eco-Town, Singapore, LOOK Architects, 2012. The sober aesthetic of the linear park 
reveals the project’s design strategy, aimed at evoking the atmosphere of rural simplicity that existed in this area of Singapore 
before the new town was built. 


Fig.16 Waterway Ridges green spaces, Punggol Eco-Town, 
Singapore, Ramboll Studio Dreiseitl, 2015. The open spaces 
designed for the residential complex Waterway Ridges 
combine measures for stormwater management in a high- 
density urban environment with a public space for leisure 
and recreation. 





erased by urban development. Small pavilions and belvederes overlooking the water 
alternate with paved areas dotted with seating and fishing platforms, which emerge 
from regularly planted groves and grasslands (Figs. 14, 15). 

The open spaces in Punggol Eco-Town manifest a sober aesthetic compared to other 
large urban parks designed in Singapore in recent years such as the striking Gardens 
by the Bay. Together with the parks built in the last generation of Chinese New Towns 
and discussed in this essay, they help define a radically different approach to the role 
of urban landscapes in supporting strategies of self-representation and the construc- 
tion of specific identities for newly designed dense urban developments. As Xuefei Ren 
observes: “Sustainable cities of the future cannot be achieved with an approach that 
aims to build, compete and impress with green spectacles. Rather, green cities of the 
future can only be sustainable with a shift from the spectacular to the ordinary, and 
by abandoning policies and practices geared toward inter-city competition and place 
promotion.”34 

This apparent to be simplicity reaches at Punggol levels of great sophistication in a 
smaller-scale project designed by Ramboll Studio Dreiseitl and completed in 2015: the 
open space system for Waterway Ridges, a high-density housing complex that opens 
onto the Punggol Waterway (Fig.16). In accordance with the design language and ap- 
proach that characterizes the projects by Ramboll Studio Dreiseitl, the green space proj- 
ect transforms a small urban open space into a device for mitigating environmental 
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Fig.17 Waterway Ridges green spaces. The careful selection of vegetation responds to both functional 
and aesthetic needs. 


risks caused by climate change, proposing alternative measures to tackle the complex 
issues related to stormwater management in a residential environment. 

The design strategy follows the flow of rainwater through the open spaces. A care- 
fully planned sequence of artificial landforms, lawns, grasslands, paved surfaces, and 
their controlled grading is designed to guide run-off to Punggol Waterway. Vegetated 
swales, gravel swales, rain gardens, bioretention lawns of different sizes, expertly inte- 
grated in the open space system and revealed as compositional elements, work to con- 
vey, collect, and purify rainwater before it enters the waterway’s canal (Fig. 17).35 The 
exuberant tropical vegetation, selected for phytoremediation, transforms these func- 
tional elements from bioengineering into amazing gardens and open spaces for recre- 
ational and leisure activities. They participate in the overall composition of the small 
open space and its aesthetic of variety, based on a dialectic of alternating opposites: 
the elements that encourage socialization—open areas with expansive lawns, play- 
grounds, a small paved square with seating elements, a small outdoor theater, and a 
community garden—contrast with more isolated and quiet areas, such as benches hid- 
den amidst the thick foliage (Fig.18). The project’s narrative, played out on these dis- 
tinctive articulated spaces along the paths and covered walkways that connect them, 
produces a lively, surprising, and constantly changing landscape, which Singapore’s 
frequent heavy rains help to animate, temporarily flowing along the network of chan- 
nels and filling the retention basins. 


The integration of nature-based solutions for stormwater management with open 
space design has produced an innovative and aesthetically pleasing public space that 
reveals how the ‘environmental machine’ operates with this small open space. 


Pushing the Picturesque 
The open spaces in Punggol Eco-Town in Singapore have been designed to, among other 
things, mitigate negative urban microclimatic change and counteract the urban heat 
island effect caused by the high density of built structures.3® Recent open space exper- 
iments in Asian metropolises have concentrated on the design of parks that can oper- 
ate as efficient climatic devices capable of ensuring the physiological well-being of the 
residents of new densely built urban areas.3” 

A recent example of this strategy is Gateway Park in Taichung, Taiwan, whose de- 
sign method is based on utilizing the extremely hot and humid subtropical climatic 
conditions and the capacity to respond to noise and air pollution generated by the sur- 
rounding metropolis.3® Designed by French landscape architect Catherine Mosbach 
and Swiss architect Philippe Rahm, together with the Taiwan-based architect Ricky 
Liu, and completed in 2018, the 70-hectare park is the curved central backbone of the 
masterplan for the new mixed-use urban development, designed by Stan Allen Archi- 
tects, on the site of the decommissioned Shueinan Airport (Fig. 19). 

The park’s composition derives from a careful analysis of wind currents, heat and 
humidity levels, and pollution conditions that will arise from the new urban expan- 
sion. All the park’s compositional elements respond to the climatic conditions and 
transform the park into an environmental machine, capable of reducing air tempera- 
ture and humidity, improving its quality, and, at the same time, reacting to intense 
and prolonged rainfall brought by the monsoons. The park’s new artificial topogra- 
phy, articulated in a sequence of elevations, depressions, and basins, is designed to 
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Fig.18 Waterway Ridges green spaces. The core of the open space system is a small sunken plaza, where stormwater 
is temporarily collected. When the paved area is inundated, the open space changes into a water landscape from 
which benches emerge like islands. 
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Fig.19 Gateway Park, Taichung, Taiwan, Catherine Mosbach, Philippe Rahm with Ricky Liu, 2018. The 
park is an environmental machine, designed to respond to and ameliorate local atmospheric conditions 
as well as noise and air pollution generated by the surrounding metropolis. 
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collect, retain, and purify rainwater. New soil is introduced to increase the site’s per- 
meation capacity, while the selection of planting elements and the size and positioning 
of wooded areas intensify environmental performance. Trees with large leaves such as 
Melia azedarach or Fraxinus formosana contribute to reducing the heat, thereby provid- 
ing shade to the park’s designated leisure activity areas. Trees such as Ficus microcarpa 
and Samanea saman, positioned in areas for active recreational activities, are used for 
their capacity to absorb water vapor in the atmosphere and thus reduce the perception 
of humidity, while Heritiera littoralis, Cyclobalanopsis glauca, and Calocedrus formosana 
are chosen for their ability to reduce air pollution and are placed around playgrounds 
and areas for passive recreation. 

The park thus responds to atmospheric parameters by creating climatic differenti- 
ation within the green area. The result is a new conception of the picturesque, where a 
sequence of folies (or follies) and scenes capable of stimulating an emotional response 
in the visitor through a rich visual experience of historical picturesque parks is re- 
placed by a narrative of continually changing temperatures and climatic conditions, 
offering a variety of “sensual experiences in different areas of the park.” 3® 


Conclusion: Parks as Logos, or a Novel Pact with Nature 

In discussing issues of the sizes and shapes of contemporary large urban parks, Julia 
Czerniak suggests the possibility of speculating “on a transition from strong figures 
(19th century), to irregular shapes (twentieth century) to parks as logos (twenty-first 
century).”4° Czerniak refers to the possibility of the park’s shape becoming a recog- 
nizable logo. Notable examples of this include the High Line in New York, which, be- 
fore the linear park was even built, was already an iconic sign on hats and t-shirts, 
and the Park am Gleisdreieck in Berlin, whose outline was synthesized in a pictogram 
replicated at the park’s entrances and on all the signs. However, the hypothesis pro- 
posed here of using parks as logos for high-density new urbanization centers tran- 
scends the formal and compositional aspect, focusing instead on the symbolic com- 
ponent. 

Designed according to a complex ecological, functional, and organizational pro- 
gram, the new parks are emblematic representations of making peace with the natu- 
ral environment, which the new, dense urban developments seek to do. The novel pact 
with nature made in the construction of New Towns and new cities is based on a re- 
newed attention to sustainability, the environment, and its protection and is embodied 
in the design of urban landscapes. In reciprocation for the contemporary respect for, 
and good management of, the environment, advantageous opportunities can arise for 
dense cities of the future through new parks and open spaces. 

Extremely iconic in their design and purpose, the urban landscapes discussed in 
this chapter are representative of the large park as a logo for the high-density city of 
the future. Their purpose is to confer on the inevitably dense and large-scale city a 
recognizable and marketable image—an image that signalizes its ability to, ideally, 
deal with all the negative situations that high-density and large scale generate, from 
urban heat islands to generic, mass-produced spaces. 
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Uroan Forestry: Creating Forest Exoeriences 
In High-Density Cities 


Cecil C. Konijnendijk 


Introduction 


It can happen in even the largest, densest city. Suddenly one enters a leafy universe, a 
green oasis, a respite from city life created by trees and other vegetation—for example 
in Tokyo, Japan, in the lush, planted forests of the Meiji Shrine, where the megacity 
suddenly recedes into the background. But forests can also be experienced in ultra- 
dense Hong Kong, where an alleyway can suddenly open up into a smaller open space 
dominated by a large fig tree or other tree, or where a mountain path connects a sub- 
way exit with the forests of a county nature park. These woody green spaces, be it a 
pocket park, temple garden, or small woodland, contrast with the hardscapes and hec- 
tic modern urban life. From the temple forests of Tokyo to the backyard green spaces 
of Chinese cities such as Beijing and Guangzhou, and from the pocket parks of Hong 
Kong to the larger woodland parks of European cities, urban forests provide important 
contributions to the quality of life and environment, even in the densest megacities. 
Where we find trees and forests, we will often find solace and restoration, contact with 
nature’s rhythms, and cleaner air. In many cases, we will also find other people look- 
ing for their own dose of nature. 

What is it that makes trees into such a powerful presence in cities? How do we 
create highly sought-after, restorative forest experiences in today’s dense megacities? 
This chapter investigates the role of trees and forests in urban areas, with an empha- 
sis on their social, cultural, and psychological importance. It introduces the interdis- 
ciplinary field of urban forestry, which builds on many centuries of experiences with 
growing and managing trees in cities and which tries to overcome barriers and chal- 
lenges to growing trees in very dense cities. Next, it presents several recent, successful 
case studies of creative urban forestry in some of the world’s largest and densest cities. 
Finally, it discusses some promising approaches for enhancing forest, wood, and tree 
experiences in dense megacities. 


About Dense Cities, Trees, and Nature 
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The Compact City is characterized by high-density housing, mixed-use, well-function- 
ing public transport, and promotion of cycling and walking. The term ‘compact city’ 
dates back to the 1970s and has gained wider support since the 1990s. Rapid urbaniza- 
tion, especially in South-East Asia, has led to an acceleration of its implementation." 
The Compact City is presently a globally applied planning concept with three main 
characteristics: dense and proximate development patterns, urban areas linked by a 
public transport system, and accessibility of local services and jobs.? 

Densification can result in a smaller urban footprint, better integration of urban 
functions, and higher mobility. However, crowding and lower quality of life are 
typically mentioned as negative consequences, while densification poses challenges to 


the resilience and functionality of urban ecosystems.? Not only does green space often 
fall victim to urban densification, but the quality of the remaining green areas can de- 
teriorate, for example due to worsening growing conditions and more intensive use. 
The literature on green space planning in urban areas undergoing densification identi- 
fies anumber of challenges: providing green spaces; counteracting social inequalities; 
considering residents’ perspectives; avoiding deteriorating recreational experience 
and compensation traveling; preventing biodiversity loss; and working with institu- 
tional constraints related to, for example, planning and regulations.* A large number 
of all studies on these topics derive from South-East Asia, where cities are undergoing 
increasing and rapid densification. 

As we will see below, while urban dwellers still need (and demand) nature experi- 
ences—for example for recreation, leisure, and well-being—densification becomes a 
major obstacle to providing nature experiences, however small, in dense cities. How 
do we keep nature up close, from a tree on our doorstep to a green space that offers 
some form of ‘forest feeling’? How do we balance urban densification (which is here to 
stay) with maintaining a good dose of urban nature? Are there ways to retrofit dense 
urban structures with urban vegetation? 


Creating Forest Experiences in Dense Urban Environments 


Research across the world indicates that urban dwellers want to have trees and for- 
ests nearby because of the many benefits they provide.> The many ecosystem services 
provided by urban trees are well documented, with increasing attention being shown 
in recent years to, for example, the regulatory ecosystem services provided by trees 
(e.g., air pollution reduction, stormwater regulation, cooling).© The impacts of trees 
and other vegetation on urban dwellers’ health and well-being have also been stud- 
ied extensively.” 

However, many of the reasons people want trees nearby are not that easy to quan- 
tify. Trees can have many different types of cultural, social, psychological, and spiritu- 
al significance.® In many cases, they relate to a local representation of, and connection 
with, nature. The Finnish component of a European team working on a research project 
called ‘Neighbourwoods,’ for example, assessed and mapped the social values of green 
spaces in Helsinki.® In their survey, they included the value of experiencing ‘the feeling 
of forest’ and found that this experience was associated with certain green spaces which, 
because of their design features and specific composition, conveyed to respondents the 
sense of being in a forest. These areas were not necessarily large, but they still offered 
an experience that respondents considered comparable to the feeling of being in a for- 
est environment. Many Finns are accustomed to forested landscapes; the country has 
maintained a substantial part of its forest cover and forests, as specific characteristics of 
Finland and its territory have played an important role in Finnish culture. This will prob- 
ably also mean that the average Finn will have a different opinion of what constitutes a 
‘forest experience’ from that of the average inhabitant of, for example, Hong Kong. 

Research in Sweden and other Nordic countries has led to a set of eight ‘experience 
values’ that can be used in urban green space planning, design, and management. The 
values have emerged from various studies on how people experience landscapes, from 
a local park to a large forested landscape. Some of the values, such as the experience of 
space or serenity, have frequently been associated with wooded landscapes." 


Urban Forestry: Creating Forest Experiences in High-Density Cities 
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Across the world, the importance of recreation in forests and engaging with trees 
has become recognized, as highlighted in the popular book The Nature Fix by Ameri- 
can journalist Florence Williams. Forest bathing is a practice that derives from Jap- 
anese culture and recognizes the health benefits of walking and spending time in the 
forest. But even having a tree in front of your window can have major health benefits, 
as views of trees have been found to have restorative effects.1? 

Many benefits will be associated with larger green spaces and large trees, for ex- 
ample in terms of biodiversity and restorative experience, but these are usually hard 
to find in the densest cities. Thus, planners and designers need to be creative, ‘shoe- 
horning’ in trees and green spaces and attempting to create small-scale environments 
that still offer immersive experiences not unlike those of ‘real’ forests (Fig.1). Trees are 
versatile in this respect, as they have a tremendous capacity to impact their local en- 
vironment and shape the places in which they are located. 


The Urban Forestry Approach 





Fig.1 In dense cities, well-designed street tree plantings can create 
immersive green experiences, as here in Hong Kong. created, as resources for maintenance 
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Urban forestry is an interdisciplinary approach to creating (and managing) these forest 
experiences in cities and towns. First emerging in North America in the 1960s, it can be 
defined as the planning and management of trees and associated vegetation in urban 
areas.'3 Urban foresters concern themselves with the planning, design, establishment, 
and management of trees and woods in different urban contexts, ranging from street 
trees to large forested areas. Urban forestry draws upon a wide range of disciplines and 
fields, aiming to build strong links between local urban communities and their trees 
and forests. It represents a socio-ecological approach and considers all of a city’s trees 
to be part of a larger ecosystem, the urban forest (Fig. 2). 

The development of urban forestry has taken different paths in different parts of the 
world. In North America, for example, it builds on a strong tradition of shade tree man- 
agement, as described in Jill Jonnes’s excellent history of urban forestry in the United 
States. In Europe, many cities had been managing local forests for centuries, with 
this ‘city forestry’ approach generating timber for construction, creating spaces for 
recreation, and delivering other bene- 
fits to local residents.15 In South-East 
Asia, where urban forestry took hold 
a bit later, great emphasis was placed 
from the very beginning on growing 
trees in the many high-density cities 
of this region."® Countries like China 
have launched national city forest 
programs in recognition of the impor- 
tance of trees and forests for sustain- 
able and competitive cities.™ 

Together with, for example, ar- 
boriculture (the care of single trees), 
‘forestry thinking’ is an important 
component of urban forestry. Where 
possible, ecological systems should be 





Fig.2 Urban forestry sees all of a city’s trees and woods as connecting into one single ‘urban forest.’ Vancouver, Canada. 


are limited. Urban forestry is not just about fitting some ornamental vegetation into 
dense urban sites. However, as especially dense cities provide very limited space and 
challenging growing conditions, the overall challenge for urban foresters then be- 
comes to create forest—or at least tree—experiences with very limited means and 
multiple restrictions. 

It is important to highlight here that urban forestry debates the very definition of 
what constitutes a forest. It is based on the premise that forests come in all shapes and 
sizes and thus are not limited to large areas with dense tree canopy. Urban forests are 
composed of a variety of wooded spaces in different parts of the city that, despite be- 
ing fragmented, together offer the impression of one single forest that covers the entire 
city, with varying degrees of canopy cover. 

Approaches and tools have been developed during recent years to deal with how 
dense urban environments challenge urban trees. Soil cells and structural soil, for ex- 
ample, can provide the necessary soil volume for tree roots. We have become better in 
selecting (and breeding) tree species that are adapted to harsh urban sites. As we will 
see in the next section, clever ecological engineering has been applied to create minia- 
ture forests in even the densest urban cores. Green walls and green roofs have become 
common urban features, and sometimes small trees are included in the landscaping 
of green roofs. Moving trees up from the ground level to roofs or, for example, elevated 
(former) linear infrastructures, is one creative way of foresting cities where space for 
new trees is limited or even absent."® 

Analyzing the constraints on urban forestry in dense areas, C.Y. Jim et al.’ listed 
three groups of primary limitations: (1) spatial-subaerial, (2) subterranean-root, and 
(3) institutional and social. Whereas the first two relate to the physical growing con- 
ditions of urban trees, the third category relates, for example, to planning and design 
barriers and the lack of proper legislation. Moreover, although having trees in very 
dense urban settings implies that their benefits are available to many people, their 
proximity also results in a higher probability of decaying tree parts striking people 
and properties,?° placing high demands on tree risk assessment and tree management. 


Urban Forestry: Creating Forest Experiences in High-Density Cities 
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Reforesting the Dense City: Different Approaches 





Fig.3 Sometimes a single tree can create a green space 
of its own. Malmé, Sweden. itive cities are often also green. The island 
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This section discusses different approaches for creating forest experiences in dense 
megacities. They differ not only in terms of design and position of the new forests with- 
in the urban environments, but also in terms of the partnerships set up to develop and 
implement the urban forested areas. The ‘infill forests’ approach aims at retrofitting 
dense urban areas with smaller wooded green spaces. The ‘reclaimed forests’ strategy 
aims at establishing forested landscapes in areas reclaimed from the sea, adding to 
the urban land base. When space is at a premium, cities have opted for elevated or 
vertical green spaces with trees as major actors, planted on abandoned railway lines 
or the balconies of high-rise buildings. Finally, fragments of natural forests have been 
transplanted from the original environments into urban centers, giving trees better 
opportunities to establish themselves and create ecosystem-like conditions. It is not 
surprising that many of the selected case studies are from East and South-East Asia, 
where many of the world’s densest megacities are located and solutions for making 
them more livable are being experimented with. 


Europe: Infill Forests 

Many European cities have opted for a densification strategy to allow for more sus- 
tainable growth. However, as discussed, densification poses major challenges to veg- 
etation and green spaces. Growing cities like Malmo, in Sweden, and Copenhagen, 
in Denmark, have tried to be dense while also 
being green. Major efforts have been made to 
include green roofs and green walls within the 
urban structure and to preserve urban trees 
(Fig.3). Small green spaces, such as pocket 
parks, have been designed where space allows. 
In Copenhagen they have played a crucial role 
in promoting restoration and serving as social 
meeting places.?1 Cities have developed green 
infrastructure strategies that focus on provid- 
ing ecosystem services and enhancing resi- 
dents’ access to urban green spaces. 

The European Union has recognized the 
need to integrate nature and natural process- 
es in urban developments, launching the con- 
cept of ‘nature-based solutions’ and encourag- 
ing governments, businesses, and community 
groups to tackle urban challenges with urban 
greening and other nature-based approaches.?? 


Singapore: Reclaimed Forests 

Singapore is another megacity with limited 
undeveloped land. For decades, its govern- 
ment has driven an aggressive greening cam- 
paign, realizing that innovative and compet- 





Fig. 4 High Line, New York, USA, James Corner/Field Operations, 2006-2014. The High Line inspired the development of 
similar ‘elevated parks’ across the globe. It stands out because of its unique mix of hardscapes and planting design. 


city-state has impressive tree cover and an excellent network of parks and natural 
areas. However, it has even gone one step further by using reclaimed land to create 
the 101-hectare Gardens by the Bay, a combination of nature park and theme park. The 
park, opened in 2012, offers a wide range of nature and park experiences, with trees 
and wooded areas as important components. Perhaps the most iconic part of Gardens 
by the Bay is the groves of Supertrees: tree-like structures that dominate the gardens’ 
landscape with heights between 25 and 50 meters. They host vertical gardens with 
ferns, vines, orchids, and bromeliads. Environmental technologies have been applied 
to mimic ecological processes. Gardens by the Bay have become a major attraction for 


both locals and visitors, with millions of visits annually.2% 


Seoul, South Korea: Elevated Forests 
In recent years, several cities have turned to abandoned railways or overpasses to 
create new, elevated green spaces, with the High Line in Manhattan becoming an 
iconic example. The spectacular planting design of the High Line by Piet Oudolf is less 
focused on trees than on shrubs and perennials, yet sections include miniature forests 
of birch and other species (Fig. 4). 

Decision-makers in one of South-East Asia’s most congested cities, Seoul, have em- 
barked on several spectacular greening projects, such as the Cheonggyecheon linear 
park, which replaced a two-story highway. More recently, the Dutch architecture firm 
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Fig.5 Seoullo 7017, Seoul, South Korea, MVRDV, 2017. This elevated linear park brings the idea of a forest into a 
high-density environment. 
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MVRDV transformed an elevated highway in central Seoul into a public garden, with 
some 24,000 indigenous plants, and tree species brought there from around the coun- 
try. The Seoullo 7017 Skygarden (combining in the name 1970, the year when the former 
elevated highway was opened, and 2017, the year of its revamping) has brought trees 
and fragments of forest into the very heart of the city. The new elevated linear park is 
less natural than some of its counterparts designed in different countries, but it offers 
an interesting mix of human-made structures and natural elements. Although the new 
park is highly human-made and trees are grown under highly restricted conditions 
(many trees and shrubs grow in 645 cylindrical concrete pots), the designers have at- 
tempted to create smaller forest experiences by grouping trees into clusters. Ultimately, 
the vegetation will mature and create a unique linear green impression in the South 
Korean megacity24 (Figs. 5, 6). New green spaces like the Seoullo 7017 Skygarden, with 


‘restrained trees’ as primary elements, enhance the debate of what should be consid- 


ered part of an urban forest and what should not. 


China and Italy: Vertical Forests 
Bosco Verticale (Vertical Forest) by the Italian architect Stefano Boeri, a pair of high- 
rise residential towers in Milan with trees on every balcony, is an innovative example 
of the search for ways to integrate nature and trees into the urban fabric. The project 
was inaugurated in 2014 and has evoked awe and praise as well as debate and criti- 
cism (because of the vegetation’s high maintenance needs). The project’s design strat- 
egy was to create the visual impression of a vertical forest by using rather large trees 
on balconies to hide much of the building structure. Bosco Verticale, however, was not 
the first forested building: the Tower Flower, designed in Paris by the French architect 
Edouard Francois in 2004, features giant flowerpots planted with bamboos on balco- 
nies to create the impression of a vertical park.25 

Boeri’s approach has resonated in countries like China, where the government has 
embarked on creating an eco-civilization, for example by developing a network of 
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Fig.6 Seoullo 7017. Many of the trees are grown in large pots, which will limit their growth and make it 
difficult to create a real ‘forest experience.’ 


Forest Cities. Proposals have been brought forward not only to plant trees and forests 
on the ground but also to develop creative solutions for vertical greening, in line with 
Bosco Verticale. In Liuzhou Forest City, for example, a new town for 30,000 people to be 
completed in 2020, ‘treed’ skyscrapers will form an important part of the urban struc- 
ture. Similar vertical forest projects are being developed in many large cities as well, 
including Nanjing, Shenzhen, and Shanghai.?® 


Tokyo, Japan: Transplanted Forests 
Although one third of Tokyo’s surface is covered by a hilly, mainly wooded, landscape, 
merely 3 percent of the land area in the metropolis’s central core is dedicated to green 
open spaces. As land and resources available to the Tokyo Metropolitan Government 
are limited, especially in the central core area, any greening effort needs to be collab- 
orative and innovative.?” Private enterprises have started to play a leading role in 
greening Tokyo’s downtown core, encouraged by a number of new governmental reg- 
ulations on building design and urban planning. Developers can qualify for volume- or 
height-control easements if projects fulfill certain criteria for environmental quality. 
The new downtown commercial Otemachi Tower skyscraper, completed in 2013, 
includes 3,600 square meters of woodland called Otemachi Forest.2® The ‘pocket for- 
est, which has become a popular lunch venue for office workers as well as a desti- 
nation for visitors, is based on the Japanese tradition of managed secondary forest 
(called satoyama). In fact, the grove complementing the skyscraper was partly grown 
on a rural site and subsequently transplanted to its central urban destination. The 
designers envisaged creating what they call a ‘genuine forest, offering an undulating 
topography and appropriate density and variety of trees and fostering natural process- 
es. Obviously, the woodland’s highly urban and artificial setting creates severe lim- 
itations for truly ecological processes to take place, but Otemachi Forest does at least 
mimic a genuine forest experience (Figs. 7, 8). 


Integrating Different Disciplines and Perspectives 

Developing a resilient urban forest and creating a range of forest experiences in com- 
pact cities requires strong coordination and creative solutions. The examples outlined 
above represent some of the best creative thinking related to urban green spaces in 
very dense cities. However, creativity alone is not enough. There needs to be support 
from the city government as well as from local communities. Funding is usually a 
crucial issue, and private-sector investments will often be needed in addition to gov- 
ernment funding. All approaches presented here represent a unique governance ar- 
rangement, sometimes with a model of public-private partnership in focus. In some 
cases, including Seoul and Singapore, the public actors have played a leading role. In 
others—Tokyo, for example—the private sector was the real driver, albeit assisted by 
governmental policies and incentives. In yet other cases, such as the High Line, initial 
steps were taken by local residents and interest groups. Multi-million-dollar projects 
will raise questions about equity and social inclusiveness. When dense urban areas are 
greened, there is a real risk of gentrification and social exclusion. 

This illustrates the fact that urban forestry will often only succeed through partner- 
ships, including ones that are unconventional. Urban forestry aims to cross many 
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Figs. 7, 8 Otemachi Forest, Tokyo, Japan, 2013. This small park brings forest experiences, based on the satoyama woodland 
tradition, to the urban core of Tokyo. 


and forest. Recent years have seen the emergence of a range of approaches and pol- 
icies that aim for more integration and symbioses. I already mentioned the concept 
of nature-based solutions, while green infrastructure planning has also elevated the 
importance of nature and vegetation in urban planning.?9 Bio-cultural diversity has 
emerged as a way to bridge biodiversity and cultural diversity, recognizing the strong 
interactions between the two. The concept builds upon the idea that nature is not just 
something that exists but that is socially constructed.3® The biophilic city program 
builds on E.O. Wilson’s biophilia hypothesis, referring to our urge to affiliate with oth- 
er life forms. A biophilic city learns from nature and emulates natural cities, but it is 
also designed and planned in conjunction with nature. Nature plays important roles 
in these cities, including evoking wonder and awe in our lives and creating connec- 
tions and connectedness to place. Cities like Singapore are part of the Biophilic Cities 
Network.31 

Even when the overall governance arrangements and strategy or philosophy are 
in place, a lot of hard work remains. Experts will be needed, first of all, to understand 
community needs for urban trees, urban woods, and forest experiences. Next, a wide 
range of disciplines will have to be involved in the proper planning, design, establish- 
ment, and management of urban forests. As discussed, very dense cities pose a range 
of specific challenges and barriers, both in terms of growing conditions for trees, lack 
of space for larger green spaces, and institutional and safety considerations. Many 
of the projects discussed in this essay have involved planners, architects, landscape 
architects, arboriculturists, ecologists, horticulturists, and others. Urban foresters, 
still a new breed of urban landscape professionals who can bridge these different dis- 
ciplines, will have an important role to play. Urban foresters can assist with developing 
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forest experiences adapted to local demands and contexts. They can also help develop 


resilient urban forests with higher species diversity, buffering against the impacts of 


climate change and the increasing threats of pests and diseases. 
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Today, the concept of ecosystem services is integral to any analysis of international 
trends and discussions on new ways of assessing landscape ecology and protecting 
biodiversity.’ For an enhanced focus on the management of ecosystem services, it is 
necessary to take greater account of such services in spatial instruments and plan- 
ning.? In the context of highly dense urban development and urban ecosystem ser- 
vices, Wilfried Endlicher3 argues that priority should be given to optimizing inter- 
actions between humans and the environment.* Hence, we must ask whether and 
how the concept of ecosystem services can be transferred into planning practice and, 
above all, how it can be ‘spatialized’ in a high-density urban setting.> This chapter in- 
tends to offer a brief definition and theoretical and methodological concept of ecosys- 
tem services and the landscape planning approach, considering, in particular, a city- 
wide landscape policy level.® The discussion encompasses the difficulties involved in 
integrating the ecosystem services concept into the legally embedded planning tools 
and planning practices accepted by various stakeholders, clients, and local author- 
ities. One major problem is monetizing the value of ecosystems and their functions 
at a spatial level. The paper considers urban case studies from China and Germany to 
illustrate how ecosystem services and landscape planning can be integrated in high- 
density urban settings. 
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Fig.1 Over just two decades, an unprecedented urbanization rate transformed China into the country 
with the largest number of megacities worldwide. 
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tremely rapid rate of urbanization, Fig.2 Changes in the area and landscape metrics of urban green 
with the development of India and sPaces in Beijing, China. The extent of the city’s green space 
decreased continuously from 2000 to 2010. Landscape metrics 
(i.e., LP! =Largest Patch Index and Al = Aggregation Index) also 
cess of densification. It should be em- showed negative trends. 


China playing a key role in this pro- 


phasized that high urban densities 

are desirable from an ecological point of view. Compact and dense settlement struc- 
tures prevent processes of suburbanization, reduce land consumption, and hinder the 
fragmentation of landscapes and the urban periphery. Furthermore, up to a certain 
level, highly dense cities achieve greater energy and material efficiency than less 
densely populated cities, which suffer from urban sprawl. Density, therefore, is not 
necessarily negative. What makes current trends so troublesome is the enormous 
speed with which cities are currently growing outward and inward. Regarding the 
speed of development, some experts are already speaking of a so-called ‘urban push,’ 
which seems to be one of the main reasons why densification is often at the expense of 
green and open space development, urban landscapes, and urban ecosystem services.” 

If the intensive ‘urban push’ currently evident around the world—in China, for ex- 
ample—continues, by the year 2050 another 150-200 million Chinese will have moved 
into the country’s burgeoning cities, creating additional pressure on urban settlements 
with a range of negative impacts on the environment as well as ‘green’ and ecosystem 
services (Fig. 1). It is forecast that by 2050 China will have achieved a level of urbaniza- 
tion comparable to that of Western countries such as Germany. Considering that the 
metropolitan region of Moscow has 18 million inhabitants, it is fair to say that China 
will add another 10-12 Moscows to its growing list of megacities. Similar phenomena 
of exponential urban growth are expected to occur in India as well as in various coun- 
tries of Africa and Latin America over the next 30 years. 

While enormous urbanization pressures around the world are resulting in highly 
dense cities, in most cases—unfortunately—these trends are not accompanied by 
open space planning concepts or strategies for the preservation of urban ecosystem 
services. Thus, we can say that urban growth is usually not ‘green.’® On the contrary, 
current urbanization is associated with a decline in green areas. Beijing, where the 
proportion of green space declined significantly between 2000 and 2010, is emblem- 
atic of this trend (Fig. 2). 

Therefore, it is important to look closer at how green strategies can be asserted 
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Fig.3 Overview of planning instruments. The arrows indicate the integration of landscape planning into, 
for example, land-use planning. 


ecosystem services attempts to highlight the value of natural capital and to influence 
planning and decision-making processes in such a way that urban development is 
more closely aligned with natural conditions and natural resources. Further, it is nec- 
essary not only to establish landscape policies but also to ensure that land-use strat- 
egies, or urban development plans, are accompanied and qualified by local landscape 
plans. The following examples aim at highlighting how the concept of ecosystem ser- 
vices can be successfully incorporated into landscape plans and landscape policies. 
Hence, this chapter aims at considering whether new concepts of ecosystem services 
used in planning can halt the further loss of green space in urban settings. 


Urban Ecosystem Services 
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Urban Ecosystem Services are the services rendered by nature and used by human- 
kind, whether these are ‘supporting’ services such as soil formation or photosynthesis, 
‘provisioning’ services such as food production, ‘regulation’ services such as erosion 
control, or ‘cultural’ services such as landscape aesthetics for recreation. The concept 
of ecosystem services also tries, as far as possible, to express these services provided 
by nature in economic terms, indeed in some cases even assigning a monetary value. 
In our highly monetized world, the aim is to reveal the value of nature and accord it 
greater prominence. The specific term ‘urban ecosystem services’ highlights the fact 
that nature also provides corresponding services in the city and that the consumption 
of these services should at least be compensated.® 


Landscape Policies, Landscape Planning 

Landscape policies comprise all the strategies at a local level that deal with the pro- 
vision of urban green for residents as well as with the protection, care, and develop- 
ment of nature and landscape. Landscape plans, in turn, are instruments for imple- 
menting these strategies and landscape policies.1? As a rule, landscape plans should 
accompany the strategies, instruments, and plans of urban development and land use; 
further, the contents of landscape planning should be integrated into land-use plans. 
This ensures that urban development and land-use decisions are oriented toward sus- 
tainability. Different levels of spatial and urban planning are associated with levels of 
landscape planning and their respective planning instruments (Fig.3). Generally, this 
relationship constitutes a ‘black box,’ as it is often unclear how the supply of informa- 
tion works as well as how the consideration and coordination of the various urban 
planning and concerns of green space planning can function in practice. In my opin- 
ion, little attention has so far been paid to these coordination and integration steps, 
which explains the lack of understanding of why such little account is taken of land- 
scape policies in land-use plans. In future, this integration process should be supported 
by incorporating the concept of ecosystem services, thereby asserting the interests of 
urban ‘green’ more strongly. 

A comparison between local landscape plans for Dresden, Germany, a city of 
around 500,000 inhabitants (Fig.4) and Xuzhou, China, a city of around 4.5 million 
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Fig.4 The ‘Leitbild’ or basic concept of “Dresden the compact city in an ecological network” of the draft Dresden landscape plan. 
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inhabitants (Fig.5), serves to understand what landscape policies are about and how 
landscape planning can be organized. The basic concept (in German, Leitbild) of Dres- 
den’s landscape plan is to establish a compact city within an ecological network. The 
vision is to achieve higher building density by means of compact cell-like structures 
within the dark gray areas. The green network pattern refers to natural and green el- 
ements, also taking into account urban brownfields, vital linear habitats, and water- 
courses for establishing an overall green infrastructure concept. 

The green space system of the city of Xuzhou is based upon the use of green and 
blue infrastructure. The areas marked in blue are vast sites affected by subsidence from 
former coal-mining activities which are to be developed as lakes and waterways." 
Pan’an Wetland Park in Xuzhou was created in 2013 by restoring and redesigning the 
post-mining areas and is now part of the overall green space system in Xuzhou (Fig. 6). 
The park serves both recreational and aesthetic purposes as well as protecting bio- 
diversity by establishing new amphibian habitats. This coupled approach, which con- 
siders both aesthetics and ecology, is already applied in a number of park designs in 
China and in Asia (see, e.g., Singapore). However, creating multi-functional parks as 
an overall and mainstreaming concept still seems to be a great challenge.13 Hence, 
Pan’an Wetland Park could serve as a kind of role model for integrating ecosystem 
services and landscape architectural goals, thereby strengthening both people’s lo- 
cal identity and sustainability. In the case of Xuzhou, identity and sustainability are 
shaped by site-specific planning and design for wetland areas affected by post-mining 
subsidence."* However, an individual park can only become fully efficient if embedded 














Fig.5 Xuzhou, China. The scheme for the green space system in the Xuzhou urban area is based on a 
blue-green infrastructure. 








Fig.6 Pan’an Wetland Park, Xuzhou, China. 2008. The project was a brownfield restoration and incorporates 
coal-mining subsidence areas. 


within an overall green space system and integrated into a city-wide local landscape 
planning and landscape policy. 

Regarding these two examples of local landscape planning, one might arrive at the 
conclusion that there is no lack of green concepts or, indeed, local landscape plans: in 
most cases, whether in the West or the East, we can point to existing landscape plans 
and maps illustrating the planned green space system. Thus, the failure to integrate 
green strategy into urban planning is not a question of a lack of landscape policies or 
plans. For better integration, new concepts showing the real value of ‘green’ have to 
be established within planning. Yet up to now such landscape plans have—in most 
cases— neglected to assess the overall value of ecosystem services or provide an esti- 
mate of the local natural capital in monetary terms. Therefore, it is vital that we high- 
light the value of urban ecosystem services within these plans as well as integrate the 
visions and guiding principles of local landscape plans into local land-use plans and 
urban decision-making."5 


Ecosystem Services: A Concept for Improving Landscape Planning in Dense Urban Settings? 
Finally, the question remains as to how these two worlds of ecosystem services and 
local landscape planning can be integrated in a high-density urban setting. Case stud- 
ies from research projects developed at the Leibniz Institute of Ecological Urban and 
Regional Development, Dresden, provide some impulses and first answers. These proj- 
ects elaborate ways of assessing and even monetizing ecosystem services at a city- 
wide level by focusing on urban brownfield vegetation for climate adaptation, on ero- 
sion resistance as a regulating service, and on urban green space accessibility for local 
people. The first two approaches employ an indirect replacement-cost method, which 
aims at a rough estimation of, for example, the costs of re-introducing vegetation for 
climate adaptation purposes that otherwise would arise through natural succession. 
Such cost calculations can be conducted when re-establishing the natural values of 
urban brownfields in Dresden (Fig. 7).1* Brownfields and the ‘urban jungle’ are likely to 
play an increasingly prominent role as future elements of the urban green infrastruc- 
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One hectare of young brownfield featuring pioneer vegetation is able to deliver 
cooling effects and a reduction in temperature of about 1.5°C measured at 2 p.m. ona 
hot summer day. There are currently 770 hectares of such brownfield sites in Dresden. 
Taking into account the average cost of establishing and maintaining similar vegeta- 
tion, including demolition costs for existing gray infrastructure, we can estimate the 
re-establishment costs of these sites for the entire city at €200 million. Older brown- 
fields with persistent ruderal vegetation (currently 380 hectares) provide even bet- 
ter climate melioration. Here, re-establishment costs for Dresden can be estimated at 
around €190 million. Urban brownfields with spontaneous woodland show a cooling 
effect of 1.7°C on a hot summer day. The replacement costs for such sites are calculated 
at €150 million (currently 210 hectares). Altogether, we see that brownfields provide 
the city of Dresden with hugely valuable ecosystem services. However, experience 
shows that this total value (expressed in monetary terms) has no significant influence 
on urban decision-making regarding the preservation of urban brownfields as green 
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Fig. 7 Brownfields in Dresden, Germany, and climate regulation service as monetized ecosystem services (restoration 
cost approach). 
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infrastructure or whether these areas are used for building purposes. For this to hap- 
pen, the economic value of ecosystem services first must be visualized in maps that 
detail the various values for every single brownfield in the city. When provided with 
such spatialized information, decision-makers are better able to preserve brownfields 
as green infrastructure.1® Ecosystem services should thus be visualized in maps in or- 
der to become considered as effective and decisive factors; in other words, they have to 
become part of landscape plans. While these ecosystem values cannot compete with 
the values (i.e., cost) of building land, they can help raise awareness of the value of eco- 
system services amongst owners, investors, and decision-makers in local authorities. 
Moreover, placing a value on the ecosystem services provided by brownfields can help 
to positively influence public perception of such spontaneous urban vegetation.’9 A de- 
tailed ecosystem-based approach brings an added value to evaluating microclimatic 
benefits and linking this directly to planning tasks. 

A second example (Fig. 8) shows the ecosystem’s erosion resistance on the periph- 
ery of the town of Dippoldiswalde in Germany. This regulation service is expressed in 
qualitative as well as monetary values in a local landscape plan. The dark green areas 
show a very high resistance to water erosion due to corresponding soil types, vege- 
tation cover, and low topography. Here, there occur only minor erosion effects of, for 
example, less than one ton per hectare and year. Natural capital is classified as par- 
ticularly high in these areas. The indirect replacement-cost approach was once again 
used for a monetary evaluation. The calculation included compensation costs for lost 
nutrients, water, and removed soils, as well as the costs of measures to redirect the 
sediment flow away from infrastructure such as roads, tracks, and properties. The cal- 
culation was based on standard prices in the gardening/landscaping sector (applica- 
tion/removal of soil) as well as in agriculture (irrigation, fertilizing). This resulted in a 
figure of € 74.67 for total annual costs per ton of lost soil. The ascertained replacement 
cost of approximately € 75/ton was applied inverted to the erosion resistance classes I 
to VI in order to illustrate lost benefits.2° Class I has a very high erosion resistance due 
to the soil substrate, topography, vegetation cover, etc. Class VI has a very low erosion 
resistance due to the same factors. The example illustrates the possibility of quanti- 
fying the value of erosion protection in monetary terms to provide additional infor- 
mation for planning and decision-making. The ecosystem service approach delivers 
important and potentially far-reaching arguments in favor of implementing measures 
to protect, maintain, and develop nature and landscape. However, any economic val- 
uation following a clearly neo-liberalistic concept has to be discussed and considered 
in a critical and skeptical manner.?' It is also important to underline the considerable 
lack of knowledge and methods of how to quantify and even monetize values such as 
landscape aesthetics and/or biodiversity. 

One last example illustrates the recreational functions provided by urban green 
spaces. To this end, a new indicator was developed, approved with political decision- 
makers, and implemented in Germany. It is one of the core indicators for implement- 
ing the country’s biodiversity strategy and measures the urban population’s access to 
green areas.22 Here, smaller green spaces of more than one hectare area within a radius 
of 300 meters of the residential areas and larger green spaces of more than ten hectares 
area within a radius of 700 meters are seen to provide optimum access. The political 
goal is to ensure such access for 100 percent of residents in towns and cities of more 
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Fig.8 Dippoldiswalde, Germany. The ecosystem service of water erosion resistance expressed in 
€/ha/year as part of a local landscape plan. 


than 50,000 inhabitants. At present, around 75 percent of the urban population in Ger- 
many have access to green areas of this size with these catchment radii. 

Based on this indicator, an analysis of urban green supply (in square meters per 
capita and accessibility of green space) for the city of Dresden has resulted in a map of 
urban areas showing a supply deficit and limited access to green space. People living 
in parts of Dresden’s Neustadt, Lobtau, in the southern parts of Friedrichstadt, and in 
the Sudvorstadt do not have sufficient access to green spaces, and there is a deficit of 
green space of around five to 15 square meters per capita. Other parts of the city already 
have a sufficient supply of urban green. 


This information on urban green supply as recreational or cultural ecosystem ser- 
vices can now be integrated into political decision-making instruments such as the 
landscape plan or the land-use plan in order to remedy deficits. Here, the issue is not 
merely the quantity but also the quality of green space. Empirical results show that 
the provision of high-quality green areas (e.g., higher green volumes in the sense of 
more vegetation and additional biomass) can compensate for limited access or access 
to green areas smaller than ten hectares. Indeed, both the quantitative and qualitative 
aspects are vital: indicator-based quantitative targets and strategies for providing eco- 
system services to the entire city as well as a sophisticated and high-quality design of 
each individual green area. In other words, quantity and quality should be regarded as 
complementary rather than conflicting factors. 


Conclusion 

Our answer to the guiding question “Can the new concept of ecosystem services used 
in planning halt the further loss of ‘green’ in urban settings?” is a qualified “Yes, but...” 
There is no doubt that the concept of urban ecosystem services provides valuable in- 
formation and additional arguments for urban planning decisions and can assist the 
design of urban green infrastructure. It also contributes to a greater appreciation of 
green issues in the city, as confirmed by the examples presented here and other em- 
pirical studies. Further, the concept can certainly contribute to a slowdown, perhaps 
even to a complete halt, in the loss of ‘green’ in the city. In my view, however, this can 
only succeed if the value of urban ecosystems is spatialized (i.e., mapped). The (mon- 
etary) value of green space in the city must be indicated in maps, also for individual 
areas, in order to be accorded a more prominent role in planning decisions. Strict plan- 
ning instruments such as local landscape plans are required, covering the entire city 
or municipality, which can incorporate this information on the values and services of 
ecosystems. The concept of ecosystem services should therefore be more closely linked 
to landscape planning than has previously been the case. Nevertheless, it remains 
something of a challenge to integrate ecosystem services into such planning process- 
es. To date, there are no legal requirements in Germany or in other countries forcing 
towns to adopt such an approach. As long as we still lack suitable methods for an ad- 
equate economic evaluation of all ecosystem services, it remains doubtful whether in 
fact such an assessment would be desirable and meaningful. A quantification of cul- 
tural services, for example with regard to aesthetic appreciation or inspiration, hardly 
seems feasible methodologically and may not be of any great practical import. Equally, 
critics have questioned this neo-liberalization of the values of nature and green in the 
city. Does the economic evaluation of urban ecosystems not turn natural services into 
some form of saleable goods? In the end, can we only acknowledge value expressed 
in monetary terms? Such critical questions show that the concept of urban ecosystem 
services does not replace existing concepts; at best, it complements them. On the other 
hand, it does enable additional arguments to be presented showing the benefits of 
urban green in economic terms. 
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Economic Decision-Making and Urban 
Landscapes: A Scenario-Based Approach 
for the Rail Corridor in Singapore 


Marta Bottero 


Introduction 

Recently, landscape economics has made important contributions to research about 
landscapes. More specifically, landscape economics has emerged as a branch of envi- 
ronmental economics with a focus on the specific issues of landscape goods’ and is 
based on the principles of neoclassical economics, which looks to the market for the 
optimal allocation of resources. According to this approach, rational individuals ex- 
press their preferences when choosing goods and services on the market, and prices 
reflect the scarcity of resources. As far as landscapes are concerned, market prices do 
not exist or they are only able to capture a small part of the overall value. In this case, a 
‘market failure’ occurs, and private benefits and costs diverge from social benefits and 
costs. Landscape economics proves useful in this situation by helping to assign an eco- 
nomic value to non-market goods and services. It has been generally recognized that 
measuring the economic values of landscape elements can, for various reasons, be re- 
garded as a prerequisite for better landscape management decisions. Firstly, landscape 
economic evaluation can assist policy makers in making informed decisions about 
landscape planning and development. In fact, placing a value on landscape changes al- 
lows costs and benefits to be weighed up and the net benefit to be estimated.? Secondly, 
landscape economics constitutes an important design element, providing information 
for shaping landscape design and decisions. Starting from a real case study — the trans- 
formation of the Rail Corridor in Singapore—this chapter provides some preliminary 
insights into the use of integrated decision-making tools for assessing the economic 
values of alternative scenarios in urban landscape production. 


Economic Value of Urban Landscapes 

In making decisions about the planning and development of urban landscapes, 
decision-makers are normally faced with the dilemma of how to balance ecological, 
environmental, socio-cultural, and economic values. However, as far as the econom- 
ic values are concerned, only a small portion of the benefits delivered by urban land- 
scapes can be priced and incorporated into market transactions. All the other values 
cannot be assessed by means of market-based evaluation tools, even if they are vital to 
decision-making processes in the context of landscape design. From this perspective, 
the logic behind landscape economic evaluation is to unveil the complexities of envi- 
ronmental and socio-economic relationships in order to incorporate them into public 
decision-making processes. 

The fundamental paradigm for the economic evaluation of a landscape is the To- 
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composed of various attributes, some of which are tangible and easily measured, while 
others may be more difficult to quantify. The overall value of the goods or services is 
given by the sum of all of these components. Among the different components of the 
TEV, particular importance is attached to “indirect use value,” which derives from the 
services the environment provides, such as water filtering, thereby improving water 
quality for downstream users. These services are referred to as ecosystem services. 
This concept aims at encompassing the different perspectives on benefits associated 
with the environment (i.e., ecological, economic, social, and political perspectives), 
providing an integrated vision in which “ecosystem services are the conditions and 
processes through which natural ecosystems support human life.”3 The importance 
of ecosystem services has been recently recognized by several international initia- 
tives—including The Economics of Ecosystems and Biodiversity and the Millennium 
Ecosystem Assessment*— which focus on drawing attention to the economic benefits 
of green areas and open spaces. In particular, the idea behind the economic evalua- 
tion of ecosystem services and biodiversity is that they are scarce and that their loss 
or degradation result in costs to society. 

Generally speaking, the methods for evaluating landscapes economically can be 
divided into monetary and non-monetary methods. As far as the monetary methods 
are considered, values can be derived from information on market transactions; when 
data is not available, prices can be obtained either by parallel markets transactions 
that are somehow connected to the goods and services under examination, or from 
hypothetical markets created ad hoc in which the goods or services are exchanged in 
order to estimate the Willingness To Pay. 

The common evaluation framework for integrating estimates of landscape goods 
and services is the Cost-Benefit Analysis (CBA). CBA is a well-known method for com- 
paring costs and benefits of project or policy options and aims at evaluating all the im- 
pacts during the lifetime of project alternatives in monetary units, making it possible 
to screen or rank different options by means of ‘synthetic economic indicators’ such as 
the cost-benefit ratio. Economic evaluation and CBA have been applied extensively in 
decision contexts involving ecosystem services and landscape benefits. In fact, as we 
already mentioned, in a wave of “new environmental pragmatism,’® monetary evalu- 
ation has been promoted as the key strategy for including the value of ecosystems and 
(natural or designed) landscapes in decision-making. However, the difficulties embod- 
ied within this approach increase as the spatial scale or the resolution or detail grow, 
and, in some cases, these methods can entail processes that are too long and too com- 
plex.? Moreover, apart from being, in some cases, a very complex method, monetizing 
environmental solutions is also criticized because it fails to capture social and ethi- 
cal concerns such as cultural and moral values, as they are not amenable to trade-offs 
and monetary transactions. For this reason, evaluation methods based on qualitative 
and non-monetary approaches are gaining in importance in this context. In particu- 
lar, methods based on the use of landscape indicators allow an average value for land- 
scapes to be calculated, starting from a set of qualitative and quantitative criteria and 
including expert and public opinion in the evaluation. Very popular in this context are 
the methods belonging to Multi-Criteria Analysis, which are used to make a compara- 
tive assessment of alternative projects or heterogeneous measures.® 


The Rail Corridor in Singapore 
As is well known, Singapore is considered the greenest city among South-East Asian 
metropolises. In fact, vegetation covers around 40 percent of the island’s total terri- 
torial surface, and this fact stands out as an anomaly among cities with population 
densities higher than 6,000 persons per square kilometer.® From all the aerial images 
of the city, it is evident that there is a general pervasiveness of greenery even in built- 
up areas. Over the years, its greenness has given Singapore the reputation of being a 
green city,’ a Garden City that is recognized by its inhabitants and visitors also for its 
effects on the quality of life and well-being." In fact, “perception studies of Singapore 
residents conducted over the years highlight the importance of greenery to residents. 
For instance, parks and greenery are regarded as one of the top five most important 
factors affecting quality of life in Singapore, and more than 90 % of Singapore residents 
feel that greenery contributes to Singapore’s identity.” 12 

However, due to population growth and subsequent urban densification, vegeta- 

tion cover declined significantly between 2007 and 2011. In this sense, the city is ques- 
tioning how trade-offs should be made between competition for land in the face of 
population growth and urbanization, on the one hand, and fulfilling environmental 
needs by providing greenery, on the other. Another important issue in this debate con- 
cerns how greenery in the city is composed. In this sense, one can highlight that “the 
greenery type in Singapore is gradually shifting to an eventual dominance by man- 
aged forms of green spaces such as parks, rooftop gardens, roadside vegetation, inter- 
nal green spaces in developments, etc., with a concomitant reduction in spontaneous 

vegetation largely due to deforestation of 

young and old secondary forests.” 3 

Among the prominent natural sites 
still undeveloped across the island is the 
Rail Corridor site, investigated here with 
the aim of exemplifying how economic 
evaluation tools can be integrated into 
decision-making processes about urban 
landscapes. 

‘Rail Corridor’ refers to a 24-kilometer 
strip running north-south across the is- 
land of Singapore, following the course of 
the dismantled Malaysian Railway. The site 
offers important potential from both the 
point of view of valorizing the ecological el- 
ements and enhancing social aspects. Since 
the closing of the line, various ideas, strat- 
egies, and design proposals have been dis- 
cussed for transforming the corridor into a 
linear park and public green space. Several 
local stakeholders are involved in the pro- 
cess, including the Urban Redevelopment 
Authority (URA), the National Parks Board, 





Fig.1 Model of the city of Singapore where the Rail Corridor 
is highlighted as a continuous green infrastructure. and the Singapore Nature Society (Fig. 1).4 
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The Singapore-Kranji Railway was constructed in 1903 to improve the island’s con- 
nection with the Malay peninsula. In the following years, the railway was improved, 
with new station buildings along its tracks, such as the Bukit Timah station, as well as 
the construction of new bridges and the monumental Tanjong Pagar terminus in cen- 
tral Singapore. Due to the intense use of the line, especially for freight, in 1965 a sec- 
ondary branch called the Jurong branch was added, thus extending the line toward the 
western part of the island, where a variety of industrial sites were located (Fig. 2). How- 
ever, in the 1970s, following major economic restructuring, Singapore started to invest 
heavily in container port activities and to realize its ambitions to become an interna- 
tional financial and services hub. This led to a progressive abandonment of the railway 
line, which was officially closed in 2011,"5 when the land was handed back to Singapore 
and the sleepers and tracks were removed. In 2015, due to the site’s high potential—a 
wide green corridor crossing a variety of urban and less urbanized areas in hyper-dense 
Singapore—the URA launched a design competition for developing the Concept Master 
Plan and Concept Proposal for the Rail Corridor, with the aim of transforming it into a 
linear park, following the High Line’s success in New York City. More recently, at the 
end of 2017, the National Park Board began implementing plans for the central part of 
the corridor, driving the enhancement of the Rail Corridor in line with three themes: 
heritage and culture, biodiversity and greenery, and recreation. 


Scenarios used in the Evaluation 


Fig. 2 
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Scenario analysis has been developed as a scientific tool for supporting policy-making 
processes under uncertain conditions (Fig. 3). In scientific literature, in the domain of 
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Map of the Rail Corridor showing the main north-south line and the secondary branch. 





Archetypes Acronym Scenario Description 














INERTIAL IN Inertial Mixed use area as it is now 
TENDENTIAL T1 Master plan Master plan for the entire North-South 
corridor 
T2 Special interest areas Bukit Timah area, transformation of the 
Tanjong Pagar station, project for Choa 
Chu Kang 
(T3)" Degradation Degradation with respect to the actual 


situation with new interruptions and 
urban developments along the corridor 











STRATEGIC S1 Green infrastructure Bukit Timah area, transformation of the 
and special interest Tanjong Pagar station, project for Choa 
areas Chu Kang and continuous natural corridor 

S2 Green infrastructure Continuous natural corridor North-South 
(S3)* Green infrastructure Continuous natural corridors including 
with Jurong Branch both the North-South line and the Jurong 
branch 





Fig.3 Overview of the scenarios for the analysis of the Rail Corridor. 


*Options T3 and S3 are considered in the scenarios building phase but they are not fully investigated in the overall evaluation model 


future studies, a scenario can be defined as a possible, often hypothetical, sequence of 
events constructed in an internally consistent way for the purpose of focusing atten- 
tion on causal processes and decision points.1® The methodological base of scenario 
building is broad and diverse, comprising a wide range of approaches and techniques. 
It has been noticed that the integrated use of scenario analysis in planning and ur- 
ban design helps to improve the decision-making process and identify new issues and 
problems which might arise in the future, thus creating a learning process.” Indeed, 
scenario analysis should be seen in a prospective way,"® allowing multiple possible fu- 
ture situations to be explored with the purpose of broadening the opinions and ideas 
held by the project stakeholders.?? Therefore, scenario planning does not aim to fore- 
cast the most probable future; it creates a set of plausible futures that are useful for the 
decision-making process. 

For the purpose of this study, starting from the current proposals for transforming 
the corridor, three scenario archetypes have been conceived: an inertial scenario, in 
which the corridor’s current condition is maintained; a tendential scenario, which is 
aligned to the current trend and the planned transformations; and a strategic scenario, 
which attempts to modify the basic assumptions of the previous two scenario types 
and to propose changes.?° 

As far as the site of the Rail Corridor is concerned, the scenarios presented below 
are represented by various combinations of existing situations with different ongoing 
projects and are useful for envisaging how future benefits could be created in each of 
the options. 
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Fig. 4 Woodlands in the Kranji area, Singapore. The 
picture shows one of the natural portions of the 
corridor. 





Fig.5 Underpass of the corridor. The continuity of the 
vegetation is fragmented by excavation works or other 
existing infrastructures. 





Fig.6 Railway bridge in the Bukit Timah area, Singapore. 
Various bridges remain along the corridor and are consid- 
ered for conservation in recognition of their cultural value. 
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Inertial Scenario (IN) 

The inertial scenario basically consists of main- 
taining the site in its present state. The Rail 
Corridor is currently characterized as a mixed- 
use area. It includes a large variety of func- 
tions and uses, comprising areas with a high 
ecological value dominated by woodlands of 
various sizes in the northern part of the cor- 
ridor and less natural zones in other parts. 
Moreover, at the moment the corridor is inter- 
rupted in many places by construction sites 
and other infrastructure systems (Figs. 4, 5, 6). 


Master Plan Scenario (11) 

Two tendential scenarios have been devel- 
oped. The first one looks at the transformation 
of the Rail Corridor as proposed by the mas- 
ter plan implemented in 2015. Designed by 
the Tokyo-based architectural office Nikken 
Sekkei, in collaboration with the Singapor- 
ean architecture office Tierra Design, the mas- 
ter plan was awarded the first prize in the de- 
sign competition organized by URA in 2015, in 
which several design professionals were invit- 
ed to develop a masterplan proposal aimed at 
making the Rail Corridor into a highly accessi- 
ble, well-connected open space, attractive for 
the community. 

As stated by the architects, the concept for 
the masterplan contains four core values that 
the designers associated with the Rail Cor- 
ridor, namely space, nature, time, and peo- 
ple. The analysis of these core values resulted 
in six objectives that guided the transforma- 
tion of the corridor as proposed in the master- 
plan: the masterplan envisions the future Rail 
Corridor as being inspiring, accessible, com- 
fortable, memorable, eco-friendly, and grow- 
ing in importance. In particular, the master- 
plan focuses on the creation of green areas, 
footpaths, and bicycle paths as well as adja- 
cent developments, providing a high-quality, 
continuous public space. The architects also 
highlighted that “to address the Rail Corri- 
dor’s broad-reaching, multi-dimensional spa- 
tial nature, the design team devised a specific 






: 24 Kilometers 
8 Stretches 


10 Nodes 


Fig. 7 Masterplan for the Rail Corridor, Nikken Sekkei & Tierra Design, 2015. Encompassing the entire length of the corridor, the 
plan comprises 24 kilometers and is organized in eight stretches with different characteristics, ten nodes, 21 platforms, and 
164 entry points. 
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Fig.8 Rendering of a transformation area proposed by the masterplan for the Buona Vista node. 


methodology matrix, allowing the various aspects of and along the Corridor to be stud- 
ied in a comparative context by dynamically overlapping all aspects within a single 
matrix. This enables the genius loci of each place to be understood within its Rail Corri- 
dor context and a greater context. It also permits the formulation of unifying design el- 
ements as well as identifying areas where the general approach requires tailoring. We 
refer to this as dynamic scaling for applying various design approaches, for creative 
programming and the integration of complex urban and natural system”? (Figs. 7, 8). 


Special Interest Areas Scenario (T2) 

The second tendential scenario foresees a mixed development: while the Rail Corridor 
maintains its current state and specific natural character, special interest areas, as de- 
fined by the local authorities, are developed along its route. Three special interest areas 





are envisaged here: Choa Chu Kang, in the northern part of the corridor, for which a 


preliminary study for a new dense housing development was carried out in 2015; the 
central section of the corridor, adjacent to the Bukit Timah Nature Reserve; and the 
southernmost section of the corridor, comprising the former Tanjong Pagar main rail- 
way Station and its premises, which is to be transformed into a mixed-use area, includ- 
ing a variety of public facilities and a new metro station. 

As far as the Choa Chu Kang area is concerned, the project proposed by the Singa- 
porean design studio MKPL Architects is included in this scenario and analysis. This 
project was awarded the first prize as ‘Project Proposal’ in the 2015 design competi- 
tion organized by URA. According to this scenario, the area will be transformed into 
a new affordable-housing precinct highly integrated into the surrounding natural sys- 
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Wes: 


to become a residential neighborhood along the Rail Corridor. The project by MKPL 
Architects aims to implement a sustainable approach using passive environmental 
control for achieving thermal comfort in the designed buildings. One of the major fo- 
cuses of the project is the Pang Sua Canal, an inaccessible 30-meter-wide concrete 
drainage channel that segregates the corridor from its neighborhood, which is to be 
transformed into a public space for the local residents. The project envisions residential 
towers linked by elevated communal decks surrounded by lush greenery. 

The second special interest area in this scenario is the central section of the corri- 
dor, close to the Bukit Timah Nature Reserve. For this area, the National Park Board is 
currently implementing a project for a new linear public park, which is expected to be 
concluded by 2021. Stretching out four kilometers, the new park will include spaces 
for recreational activities, green spaces, and the enhancement of cultural amenities. In 
particular, the project considers re-using the former Bukit Timah station, which will 
be converted into a heritage gallery (Fig.9). Well-shaded spaces for leisure activities 
will be also created. 

The third and last subject of this scenario, the Tanjong Pagar railway station, is con- 
sidered a heritage area with the former main station building at its core.2 Because of 
the main building’s architectonic qualities, a bizarre mixture of Art Deco and modern 
vernacular, the site has received much attention and is protected from threats of large- 
scale urban development. This scenario intends the entire site of the railway station 
to be re-used, as proposed by the design studio MKPL Architects. This project pays at- 
tention to the adaptive re-use of the station building, defining new functions such as 
clubs, exhibition spaces, auditorium, cafés. The project includes transforming a green 
open space in front of the building into a neighborhood park for the local community; 
the new park will be integrated into the new metro station currently under construc- 
tion (Fig. 10). 





Fig.9 Bukit Timah station. The former railway station constitutes a local landmark and is under conservation as an example of 
historical heritage. 
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Fig.10 Tanjong Pagar railway station marks the beginning of the Railway Corridor in the downtown area 
of Singapore. 


Green Infrastructure and Special Interest Areas Scenario (S1) 

In this analysis, two strategic scenarios for the future of the Rail Corridor have been 
conceived. The first scenario combines the transformation of the corridor into a con- 
tinuous green infrastructure system with the development of the three special interest 
areas described above. One of the main objectives of this scenario is the definition of a 
greenway that, by integrating a variety of green open spaces and built infrastructure 
systems, will offer crucial benefits. The greenway would work as a multi-functional 
backbone connecting different parks, residential districts, business areas, and other 
public spaces, enhancing quality of life through outdoor spaces for leisure and recrea- 
tional activities. 

The redevelopment of the central section of the corridor that is adjacent to the Bukit 
Timah Nature Reserve is of particular relevance to this scenario. This area has been rec- 
ognized as the richest habitat along the Rail Corridor, and “it represents a key source 
for the dispersal of wildlife to other areas along the line.”23 The redevelopment of this 
section will thus improve its capacity to support the wildlife that has chosen this area 
as its habitat and is in need of additional foraging grounds. 


Green Infrastructure Scenario (S2) 

The second strategic scenario looks exclusively at the development of a continuous 
green infrastructure system running north-south with a pedestrian and cycle path. 
The main difference from the previously described scenario is that scenario S2 does not 
consider any built facilities (existing or projected); rather, it focuses on the realization 
of a continuous, green, linear park with a strong emphasis on nature. 
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Experts Selection and Benefits Assessment 


1/6 


Scholars agree that, however characterized, urban landscapes can provide urban 
dwellers with a variety of benefits, ranging from active and passive recreation through 
aesthetic appreciation to other effects related to the environmental system, including 
improved air quality, stormwater run-off management, and protection of biodiversity. 


For the Rail Corridor, a set of multi-dimensional benefits for assessing urban land- 


scapes was Selected from literature based on its relevance to this project. The selected 
benefits were both of a tangible/monetary nature and intangible/non-monetary nature. 


In particular, the benefits considered in the evaluation can be summarized as follows: 


— Air purification: vegetation can improve air quality in urban areas by removing 
pollutants from the atmosphere, with specific reference to PM10; 


— Run-off mitigation: ecosystems and unsealed, vegetated surfaces raise the wa- 
ter’s ability to percolate through the soil. The presence of vegetation in fact dimin- 
ishes the volume of surface water run-off, thus decreasing vulnerability to flood- 
ing; 

— Carbon sequestration: urban trees can lower CO: by storing excess carbon as 
biomass during photosynthesis, thus contributing to climate regulation; 


— Food supply: urban agriculture provides an important source of food and sup- 
plementary incomes; 


— Real estate value increase: the prices of apartments rise due to the presence of 
urban green areas; 


— Recreational value: green spaces in urban areas provide multiple opportunities 
for physical exercise, improved mental health, and cognitive development; 


— Local economic activities development: urban parks and green infrastructures 
can generate positive effects by creating additional economic activity, which in 
turn can increase local economic competitiveness; 


— Extreme weather and disaster prevention: ecosystems can act as natural bar- 
riers that buffer urban areas from extreme climate events and hazards, including 
storms, waves, floods, hurricanes, and tsunamis; 


— Heat island prevention: urban trees can moderate local temperatures by provid- 
ing humidity and shade; 


— Noise protection: urban soil, plants, and trees can attenuate noise pollution by 
absorbing, deviating, reflecting, and refracting sound waves; 


— Cultural significance and image: urban landscapes enhance and valorize the 
city’s cultural capital and reinforce the territory’s image; 


— Biodiversity valorization and protection: urban green areas provide habitats for 
birds and other fauna; 


— Attractiveness for the population: urban green areas offer services for the pop- 
ulation, including recreational benefits and aesthetic services; 


— Health benefits: urban green areas produce direct health benefits by providing 
urban residents spaces for physical activity and social interaction and enabling 
psychological recuperation. 


In order to help develop an analysis of the benefits delivered by the transformation 
scenarios for the Rail Corridor, experts in the fields of landscape ecology, landscape ar- 
chitecture, sustainability assessment, project appraisal, urban planning, and decision- 
making were invited to answer a questionnaire.?# One should note that the experts 
were academic scholars, practitioners, and local decision makers, thus enlarging the 
knowledge basis and the process’s viewpoint. 

According to the questionnaire results,25 the benefits that the experts considered 
more important mostly pertained to intangible aspects. In particular, the benefits re- 
lating to cultural significance and the territory’s image, biodiversity valorization, and 
health benefits were considered “very important” by the majority of the panel, while 
the benefits relating to attractiveness for the population and the prevention of extreme 
weather disasters were considered “important.” As far as the tangible/monetary part 
of the model was concerned, the experts agreed in rating the recreational benefits as 
“very important” and those relating to run-off mitigation and local activity develop- 
ment as “important.” 


Results of the Evaluation 

The five scenarios have been examined from the point of view of possible benefits, tak- 
ing into account both economic and non-economic aspects, as considered in the pro- 
posed evaluation framework. Moreover, in order to achieve a more complete picture 
of the overall effect of each scenario, the assessed benefits were also contrasted with 
a rough estimation of the operational costs, allowing the calculation of a synthetic in- 
dicator of the cost-benefit ratio type. 

According to the results of the calculation, the best performing solutions are the 
scenarios named “Masterplan” (T1) and “Green Infrastructure with Special Interest 
Areas” (S1). In fact, both of these scenarios rate positively in terms of intangible ben- 
efits—such as biodiversity valorization, accessibility, and health benefits—as they 
propose a continuous linear park with diverse services and functions. As far as the 
“Masterplan” scenario (T1) is concerned, the project also scored high values for tangi- 
ble benefits, particularly in the terms of real estate price increases. Comparing the es- 
timated benefits with the cost side of the equation demonstrates a positive ratio. The 
scenario S1 also scores positively in terms of the cost-benefit ratio; i.e., the benefits 
rate higher than the costs. In this scenario, even if the estimated tangible benefits are 
slightly lower than those of scenario T1, the aggregated index is high, as the opera- 
tional costs are lower. 

Another scenario that is worth mentioning in terms of its landscape economic 
value is the “Special Interest Areas” scenario (T2), which shows a good performance 
with high tangible economic benefits, especially regarding effects on real estate values, 
and limited operational costs, as this scenario does not consider developing the entire 
corridor, focusing on specific areas instead. 

Finally, the “Inertial Scenario” (IN) and the “Green Infrastructure Scenarios” (S2) 
show lower scores from the point of view of the cost-benefit ratio. With reference to 
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the “Inertial Scenario,” the costs are very low, as they only refer to maintenance oper- 
ations in the current situation, but the expected benefits, both tangible and intangible, 


are very limited, resulting in poor overall performance. Also, the “Green Infrastructure’ 


b) 


scenario does not perform very well, especially from the point of view of accessibility 


and services for the population, which are valorized more in other scenarios. 


Discussion and Conclusion 
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In this study, an integrated evaluation framework has been proposed for assessing 


alternative scenarios for transforming the Rail Corridor in Singapore. The analysis 


seems to indicate that the integrated framework allows the strategic aspects of the 


decision to be included in the model, considering both economic/monetary aspects 


and extra-economic/non-monetary aspects. Moreover, because a panel of experts val- 


idated the scenarios and evaluation criteria, the proposed model does not perform like 


a ‘black box’; the outcomes of the analysis are transparent and can be shared with a 


wider audience. 


It is interesting to note that the results of the evaluation seem to tie in with recent 


developments of the Rail Corridor project, as important projects are now being im- 


plemented by the National Parks Board in the central part of the corridor, next to the 


Bukit Timah reserve. 


In conclusion, the proposed approach seems very promising in illustrating that, in 


urban landscapes, “no assessment means no management.”?® In this sense, assigning 


economic values to the benefits attached to urban landscapes can offer an important 


basis for macro-decision-making processes, especially in the context of operations 


such as ecological management, urban planning, and layout adjustments. 
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People are often attracted to large cities by better job prospects and the convenience of 
living. According to a United Nations report, globally there were 28 megacities in 2014, 
i.e., cities with 10 million residents or more." China has the lion’s share of megacities 
because of its huge population size and rapid urbanization in the past four decades. In 
the UN’s report, six out of the 28 global megacities were in China. Based on a more re- 
cent population census, in 2015, 13 cities in China can now be classified as megacities 
(Fig.1). Together, these 13 cities accounted for 26.02% of China’s total urban popula- 
tion in 2015.2 While residents in China’s megacities enjoy considerable socio-econom- 
ic advantages, they are also exposed to various health risks arising from, for example, 
air and water pollution, the effects of urban heat islands, and the stress of urban life.? 
These problems have taken a toll on the residents’ well-being. Diseases such as lung 
cancer* and mental disorders® are rising rapidly in China’s megacities. Improving the 
livability of megacities is thus an urgent task in China. 

Urban green spaces (UGS) are an indispensable part of any strategies aimed at im- 
proving cities’ livability. Extensive studies have shown that ecosystem services gen- 
erated by UGS can contribute to urban residents’ health and well-being. UGS can 
generate a variety of ecosystem services such as removing air pollutants, reduc- 
ing stormwater run-off, alleviating the effects of urban heat islands, and providing 
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Fig.1 Locations of 13 megacities (i.e., cities with more than 10 million inhabitants) in China. 


recreational opportunities.” These services can help to advance 11 out of the 17 sustain- 
able development goals (SDGs) identified by the United Nations in 2015, including help- 
ing achieve good health and well-being (SDG 3) and contributing to sustainable cities 
and communities (SDG 11).® Services supplied by UGS are especially important for 
megacities due to the huge needs and the number of people who potentially benefit 
from these services. However, whether urban residents can benefit from these services 
or not is determined by the availability, accessibility, and stability of UGS. This chapter 
provides an assessment of the situation in China’s megacities. 


Metrics for Quantifying the Dynamics of UGS 

The availability of UGS signifies the number of green spaces within a city’s boundary. It 
is the biophysical basis for the ecosystem services generated by UGS. So far, most stud- 
ies have shown that the availability of UGS is increasing in China’s cities. The average 
urban green space coverage (UGSC) in 30 major cities increased from 17.28 % to 23.88 % 
between 1990 and 2010.9 Another study showed that the average UGSC in 286 cities 
increased from 17.0% to 37.3% between 1990 and 2009.79 However, it was also found 
that 80% of 98 populous cities in China suffered a decrease in UGSC between 2000 and 
2014.11 Despite these findings, no studies have examined the situation in China’s mega- 
cities specifically. In addition, contradictory findings on the national scale make it im- 
possible to draw conclusions about the true extent of UGS changes in China’s mega- 
cities. Given the country’s rapid urbanization, keeping track of changes in UGSC inthe 
megacities is a challenging but necessary task. 

Simply increasing the availability or quantity of UGS may not benefit all people. Ac- 
cessibility, which measures the extent to which UGS may be easily reached by urban 
dwellers, determines how readily people can benefit from UGS. The few studies that 
address UGS accessibility in China’s megacities show an increasing trend in accessibil- 
ity in general. For example, Shanghai improved accessibility of UGS between 2000 and 
2010, but the increase in accessibility on the urban periphery fell behind the city aver- 
age.t2 Approximately 99.95% of residential buildings in Shanghai had access to parks 
via public transport.'3 In Beijing, UGS were found to be able to meet residents’ require- 
ments regarding accessibility.14 However, it is unclear whether the same pattern can 
be observed in all megacities. Due to high population density, new green spaces may 
not always be constructed in places where people need them most. Thus, accessibility 
of UGS may not increase even when additional UGS are added. 

To maximize the beneficial influence of UGS on residents in megacities, their long- 
term stability also needs to be considered. Studies have shown that older UGS are bet- 
ter than new ones in providing ecosystem services. For example, UGS with mature 
trees can provide better aesthetic, ecological, and environmental benefits than can 
newly planted UGS."5 The stability of UGS is less of a concern in developed countries, 
where the urbanization process is slow or has stalled and protections for existing UGS 
are strong.'® The situation is different in China’s cities. Guided by economy-oriented 
urbanization strategies in the past, cities have pursued rapid economic growth at the 
cost of the environment.” Existing UGS have been removed to make room for new de- 
velopments, while new UGS are created after the construction of new properties. Chi- 
na’s megacities are places where urbanization is most intensive. It is likely that UGS 
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stability in megacities is also the lowest. An early study exemplifies this likelihood, 
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Fig.2 Left land cover of Beijing in 2005; right land cover in 2015. As a result of rapid urbanization, cropland decreased within 
just ten years. 


indicating that only one third of UGS that existed in Beijing in 1990 were still there in 
2010.18 The rapid turnover of UGS reduces their stability and functionality. Whether 
this is a common phenomenon in China’s megacities or a unique instance should be 
examined. 

We used remote sensing to analyze the change in availability, accessibility, and sta- 
bility of UGS in 13 megacities between 2005 and 2015 to gain a better understanding 
of UGS dynamics in China’s megacities. The details of the method can be found in an 
earlier publication.19 We also examined the socio-economic and management factors 
that contributed to these changes. 


Changes in Availability of Urban Green Spaces in Megacities 
UGSC in 13 megacities in 2005 ranged between 25.61% and 38.13%, with an average 
value of 32.58%. In 2015, UGSC varied between 28.07% and 48.98%, and the average 
was 36.26%. There is no significant difference between the availability of UGS in 2005 
and in 2015.2° Among these 13 cities, the UGSC decreased in Harbin, Linyi, Nanyang, 
Shijiazhuang, and Suzhou, while it increased in the remaining cities. 

While a previous study argued that UGSC in China’s cities increased significantly,?* 
we did not find a substantial rise in the 13 megacities between 2005 and 2015. Zhao et 
al. used official statistics about green spaces within the administrative boundaries of 
cities to quantify the supposed rise in UGSC. However, administrative areas of cities 
in China include both the urban and the surrounding rural areas. In addition, the of- 
ficial statistics are known for their inaccuracy.22 Nor did we find a pattern indicating 
that the majority of cities had reduced UGSC, as reported by Chen et al. in their study.?3 
The different results may derive from varying definitions of UGS, particularly regard- 
ing the treatment of arable land. Chen et al. did not differentiate between arable land 
for crops and other green open spaces, including them as UGS. It is thus not surpris- 
ing that they found UGS to have decreased in most cities; urban expansion in China 
is dominated by using arable land in rural areas for urban development.?* Excluding 
productive agricultural areas from the list of UGS would make it possible to offer a 
more accurate picture of the change in UGS availability in China’s megacities (Fig. 2). 
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Our results showed that more than 60% of the megacities increased the availability 
of UGS at least slightly: Baoding, Beijing, Chengdu, Chongqing, Guangzhou, Shanghai, 
Shenzhen, and Tianjin. 


Changes in Accessibility of Urban Green Spaces in Megacities 
The accessibility of UGS in 13 megacities varied between 66.78 % and 92.08% in 2005, 
with an average value of 77.72 % (Fig. 2 b). In 2015, the average value of accessibility was 
86.42%, with values ranging between 76.06% and 98.17%. Values measured in 2005 
differed significantly from those of 2015.25 While only Suzhou showed a slight decrease 
in accessibility, all other cities increased UGS accessibility , with the largest increase 
occurring in Chengdu. 

Our finding that almost all megacities increased UGS accessibility supports find- 
ings in existing studies. Accessibility of UGS was found by other studies to have in- 
creased in cities such as Shanghai,?® Beijing,2” and Hangzhou.?® Therefore, it can be 
concluded that overall accessibility of UGS in China’s megacities is generally increasing. 


Stability of Urban Green Spaces 
On average, 59.03% of UGS in 2005 could still be found in 2015 (Fig.3). Chongqing, 
Shanghai, and Tianjin replaced more than half of the original UGS with newly 
constructed UGS, while Nanyang maintained the highest portion of original UGS. 

A close examination of the changes in UGSC during the period 2005-2015 showed 
that the average UGSC of old city sectors in the 13 megacities declined by only 1%, but 
with considerable differences among the cities (Fig. 4). There were, for example, sub- 
stantial losses of UGS in old city sectors in Harbin, Linyi, Nanyang, Shijiazhuang, and 
Suzhou. In contrast, Chongqing, Guangzhou, Shanghai, and Tianjin have substantially 
increased UGS in their old city centers. In the newly developed areas of all cities, the 
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existing built-up areas (%) developed (built-up) areas (%) 

2005 2015 A15-05 2005 2015 A15-05 

Baoding 34.24 35.94 A.f0 33.07 37.94 4.88 
Beijing 35.70 36.05 0.36 42.80 47.69 4.89 
Chengdu 25.81 26.43 0.62 56.46 57.77 nies a 
Chongaqing 27.99 36.70 8.72 40.98 48.17 7.19 
Guangzhou 34.02 41.90 7.87 47.81 54.35 6.54 
Harbin 33.01 25.28 -7.72 47.13 36.76 -10.37 
Linyi 38.13 32.34 -5.79 38.14 42.41 4.27 
Nanyang 37.78 21.54 -16.25 70.39 46.72 -23.67 
Shanghai 31.43 36.62 5.19 31.58 45.25 13.67 
Shenzhen 28.89 31.84 2.95 48.76 45.53 -3.22 
Shijiazhuang 33.44 26.18 -7.26 31.97 34.87 2.90 
Suzhou 37.46 30.13 -7.33 36.20 44.59 8.39 
Tianjin 25.61 29.69 4.08 27.61 33.02 5.41 


Average 32.58 31.59 -0.99 42.53 44.24 1.71 


Fig.4 Changes in urban green space coverage (UGSC) in 2005 in existing built-up areas and in newly 
developed urban areas in 13 Chinese megacities between 2005 and 2015. 


UGS loss in this zone, while Chongqing, Guangzhou, Shanghai, and Suzhou saw sub- 
stantial increases. 

Our findings corroborate the observation that major cities in China have been 
experiencing a fast turnover of UGS.?® Around 40% of UGS in China’s megacities were 
newly planted in this ten-year period. 


Influencing Factors 
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Due to the short time span we examined (ten years) and the fact that human man- 
agement can reduce the influence of climate on urban vegetation,2® we assumed that 
climate change in this period did not affect the observed patterns significantly. We 
focused our analysis on the influences of socio-economic factors and management 
practices. 

The 13 megacities can be divided into four groups based on their socio-economic 
status and the size of the urban areas in 2005 and 2015 (Fig.5). Linyi, Shijiazhuang, 
Baoding, and Nanyang are characterized by relatively small built-up areas, low popu- 
lation density, and low per capita gross domestic product (PCGDP). Harbin and Chong- 
qing have small built-up areas, amedium PCGDP, and high population density. Beijing, 
Shanghai, Chengdu, Suzhou, and Tianjin were grouped together because of their high 
population density, high PCGDP, and large built-up areas. Shenzhen stood alone with 
a medium-sized built-up area, high PCGDP, and high population density. 

Among the five megacities where UGSC decreased, Linyi, Nanyang, and Shijiaz- 
huang had the lowest PCGDP, while the PCGDP in Harbin and Suzhou were in the 
middle and upper-middle levels, respectively. A more detailed analysis showed that 
UGSC in the old urban sectors of the five cities decreased. In addition, UGSC reduced 


in newly developed areas of Harbin and Nanyang, while it increased in this zone in the 
other three cities. Just like other megacities in China, these five megacities planned to 
make cities greener, but the reality indicates this did not occur. This observation sup- 
ports the ‘luxury effect’ hypothesis. Cities that are better off economically have more 
financial resources to preserve and increase vegetation and design green spaces.31 The 
only exception is Suzhou, which had a high PCGDP, but UGSC in the old city sector fell 
by 7.33% between 2005 and 2015. The decrease in UGSC was caused by the develop- 
ment of both the Suzhou Industrial Park and Suzhou High-Tech Zone, which occurred 
at the same time and resulted in a rapid increase in built-up areas and a subsequent 
decrease in vegetation cover.3? 

With the exception of Suzhou, accessibility of UGS in the 13 megacities has gener- 
ally increased. Among them, Chengdu showed the largest increase. The built-up area of 
Chengdu trebled in size in the ten-year period. However, Chengdu managed to increase 
UGSC both in the old city sector and in the newly urbanized areas during this expan- 
sion by both preserving existing vegetation and planting new green spaces. The urban 
greening strategy adopted by the municipal government may have contributed to this 
increase. The goal of urban greening in Chengdu is to enable urban residents to visit a 
small park within 300 meters of their residences and a large park within 500 meters.33 
The emphasis on accessibility of UGS is an important feature of China’s urban greening 
strategy. Similar targets have also been adopted by other megacities, but obviously not 
every city has the same level of implementation. 

UGS stability was lowest in Tianjin, followed by Chongqing and Shanghai. Both 
Shanghai and Tianjin experienced rapid urban development in the period 2005-2015, 
each having increased their built-up areas by more than 1,000 square kilometers. Veg- 
etated areas such as wetlands, grasslands, and woodlands were destroyed during 
this process.34 However, to compensate for such losses and increase urban quality, 
both cities have initiated large-scale urban greening movements at the same time. In 











City Area (km?) PCGDP (USD) PD (Person/km7?) 

2005 2015 2005 2015 2005 2015 
Baoding 181.28 228.43 2,847 5,/54 6,120.00 5,441.37 
Beijing 1,956.10 3,394.27 5,786 17,099 6,543.38 5,832.82 
Chengdu 473.01 1,583.84 3,966 14,764 10,101.94 5,807.42 
Chongaqing 303.59 319.51 2,063 9,998 13,642.09 11,904.76 
Guangzhou 1,590.67 2,011.96 9,681 21,866 5,624.31 5,852.29 
Harbin 293.49 387.66 3,780 12,258 10,272.00 9,454.07 
Linyi 711.35 1,229.39 2,660 9,235 2,348.57 toOLZ> 
Nanyang 106.17 157.64 1,735 5,814 5,951.57 4,776.92 
Shanghai 2,667.65 3,798.36 6,528 16,966 6,542.66 6,610.03 
Shenzhen 895.31 1,040.64 7,505 25,365 9,011.14 11,235.66 
Shijiazhuang 474.25 756.42 4,073 9,921 6,047.89 4,618.06 
Suzhou 1,023.12 1,682.34 7,347 21,925 3,521.66 2,915.47 
Tianjin 2,006.43 3,108.71 4,900 17,334 3,897.08 3,479.29 





Fig.5 Socio-economic status of 13 Chinese megacities in 2005 and 2015 
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Shanghai, the urban greening plan issued in 2002 set a target of adding 131 square kilo- 
meters UGS inthe city center by 2020.35 In Tianjin, large-scale urban greening projects 
have been implemented as part of the ‘Beautiful Tianjin’ movement initiated in 2013 
to improve the urban environment through pollution control and urban greening.?® 
Chongqing is an interesting case because while the built-up areas of the city did not 
expand significantly, UGSC has increased both in the old city and in developed areas. 
However, only 48% of UGS measured in 2005 remained in 2015. Chongqing initiated 
an urban greening movement in 2008 with the ambition of winning the title National 
Forest City. While compensating for green spaces taken over by urban development, 
the city of Chongqing also planted large numbers of exotic trees on open lands to re- 
place indigenous vegetation.3” Between 2009 and 2011, Chongqing planted 1.55 billion 
trees.38 This practice has led to the increase of UGS at the price of the original vegeta- 
tion. Due to high costs and other socio-economic issues, Chongqing abandoned its goal 
of winning the title of National Forest City for the entire city in 2012. Instead, a city 
district— Yongchuan— went on to win the title in 2017.39 


Implications for Policy Management 


Our findings have important implications for managing UGS in China’s megacities. 
First, megacities face the danger of becoming less green following urban development. 
As urbanization continues in China at a high speed, more cities are expected to be- 
come megacities in the future. One lesson that these future megacities can take from 
our study is the importance of preserving as many original green spaces as possible 
during their development. The original green spaces, especially natural woodlands, 
often have high biodiversity, and it will be difficult to compensate for their loss after 
development. Both low availability of space in densely populated areas and lack of 
funding can restrict planting new UGS in compact cities.4° As shown in our study, the 
net loss of UGS mainly occurred in less developed cities. 

The second lesson is that while the focus on availability and accessibility of UGS 
in China’s megacities helps to increase UGSC in most instances, the widespread dis- 
regard of UGS stability is a worrying sign. UGS in China’s megacities are often criti- 
cized for having simple structures, low biodiversity, and poor ecological functions.*' 
Their high turnover rate contributes significantly to these undesirable features. There 
is an urgent need to include stability as a target in the government’s urban greening 
strategy. Both current and future megacities can benefit from a more stable UGS sys- 
tem. At the same time, there is a need to conduct more studies on this topic to compre- 
hend the magnitude of the loss of ecosystem services when existing UGS are handed 
over for development. 


Conclusion 
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UGS are indispensable for creating livable environments for residents in China’s mega- 
cities. It is therefore important to know and understand the dynamics of UGS in Chi- 
na’s megacities and the forces that drive them. We used a method that combined re- 
mote sensing techniques and qualitative analysis to study the changes in UGS in 
13 Chinese megacities. We found that availability and accessibility of UGS in China’s 
megacities increased between 2005 and 2015. We also found that the turnover of UGS 
in China’s megacities is high. Megacities lost green spaces during urban development 


but gained new green spaces due to municipal governments’ urban greening programs. 


These observations call for actions by China’s megacities to enhance the preservation 


of original green spaces and ecosystems during development and to incorporate sta- 


bility as a target in urban greening strategies. Although our study analyzed the change 


and driving force of UGS in China’s megacities for the first time, limitations such as 


the study’s short time span and the lack of quantitative analysis of influencing factors 


should be noted when interpreting our findings. Finally, what is happening in Chi- 


na’s megacities may be relevant to megacities in other regions of rapid urbanization. 


Other cities can learn from the successes and failures of China’s megacities in manag- 


ing their UGS. 


1 United Nations, Department of Economic and Social 
Affairs, Population Division, World Urbanization Pros- 
pects: The 2014 Revision, ST/ESA/SER.A/366 (New York: 
United Nations, 2014), 90, https://esa.un.org/Unpd/Wup/ 
Publications/Files/WUP2014-Report.pdf. 2 National Bu- 
reau of Statistics of China, China City Statistical Yearbook 
2015 (Beijing, China: China Statistical Publishing House, 
2016), 4-13. 3 Yu Tao et al., “Environmental Impacts of 
China’s Urbanization from 2000 to 2010 and Manage- 
ment Implications,” Environmental Management 57, no. 2 
(2015): 498-99. 4 Wanqing Chen et al., “Epidemiology 
of Lung Cancer in China,” Thorac Cancer 6, no. 2 (2015): 
209. 5 Wei-hsin Yu and Chi-Tsun Chiu, “Growing Pains: 
Changes in Psychological Well-Being in Urban China,” So- 
cial Indicators Research 129 (2015): 1349-50. 6 Owen 
Douglas, Mick Lennon, and Mark Scott, “Green Space 
Benefits for Health and Well-Being: A Life-Course Ap- 
proach for Urban Planning, Design and Management,” 
Cities 66 (2017): 53-59. 7 Giuseppe Pulighe, Francesco 
Fava, and Flavio Lupia, “Insights and Opportunities from 
Mapping Ecosystem Services of Urban Green Spaces and 
Potentials in Planning,” Ecosystem Services 22 (2016): 
1-4. 8 Theodore A. Endreny, “Strategically Growing the 
Urban Forest Will Improve Our World,” Nature Commu- 
nications 9, no.1 (2018): article 1160. 9 Jun Yang et al., 
“The Temporal Trend of Urban Green Coverage in Major 
Chinese Cities between 1990 and 2010,” Urban Forest- 
ry & Urban Greening 13, no.1 (2014): 21. 10 Juanjuan 
Zhao et al., “Temporal Trend of Green Space Coverage 
in China and Its Relationship with Urbanization over the 
Last Two Decades,” Science of the Total Environment 442 
(2013): 459. 11 Bin Chen et al., “Quantitative Estimation 
of 21st-Century Urban Greenspace Changes in Chinese 
Populous Cities,” Science of The Total Environment 609 
(2017): 956. 12 Peilei Fan et al., “Accessibility of Public 
Urban Green Space in an Urban Periphery: The Case of 
Shanghai,” Landscape and Urban Planning 165 (2017): 
177. 13 Huilin Liang and Qingping Zhang, “Assessing the 
Public Transport Service to Urban Parks on the Basis of 
Spatial Accessibility for Citizens in the Compact Megacity 
of Shanghai, China,” Urban Studies (2017): 1983. 14 Li- 
ang Yao et al., “Effective Green Equivalent—a Measure of 
Public Green Spaces for Cities,” Ecological Indicators 47 


(2014): 123. 15 Karen Stagoll et al., “Large Trees Are Key- 
stone Structures in Urban Parks,” Conservation Letters 5, 
no. 2 (2012): 115; Daniel Diaz-Porras, Kevin Gaston, and 
Karl Evans, “110 Years of change in urban tree stocks and 
associated carbon storage,” Ecology and Evolution 4, no. 8 
(2014): 1420. 16 Thomas Mattijssen et al., “The Long- 
Term Prospects of Citizens Managing Urban Green Space: 
From Place Making to Place-Keeping?” Urban Forestry & 
Urban Greening 26 (2017): 78-79. 17 Martin Griffiths 
and Michael Schiavone, “China’s New Urbanisation Plan 
2014-20,” China Report 52, no.2 (2016): 80. 18 Yang 
et al., “Temporal Trend,” 24. 19 Conghong Huang et al., 
“Green Spaces as an Indicator of Urban Health: Evaluat- 
ing Its Changes in 28 Mega-Cities,” Remote Sensing 9 
(2017): article 1266. 20 Difference = 3.69%, P-value = 
0.1281, 95% confidence interval. 21 Zhao et al., “Tempo- 
ral Trend,” 458. 22 Jianhua An, “Improving the Statistics 
Compiling Work of Urban Greening and Promoting Sus- 
tainable Urban Greening,” China High Technology Enter- 
prises 115, no. 4 (2009): 176. 23 Chen etal., “Quantitative 
Estimation,” 964. 24 Wenhui Kuang et al., “A Compara- 
tive Analysis of Megacity Expansions in China and the U:S.: 
Patterns, Rates and Driving Forces,” Landscape and Urban 
Planning 132 (2014): 130. 25 Difference =8.7%, P-val- 
ue <0.001, 95% Cl. 26 Fan et al., “Accessibility of Pub- 
lic Urban Green Space,” 185-86. 27 Yao et al., “Effective 
Green Equivalent,” 126. 28 Fang Wei, “Greener Urban- 
ization? Changing Accessibility to Parks in China,” Land- 
scape and Urban Planning 157 (2017): 542. 29 Yang et 
al., “Temporal Trend,” 22-23. 30 Alexander Buyantuyev 
and Jianguo Wu, “Urbanization Diversifies Land Surface 
Phenology in Arid Environments: Interactions among 
Vegetation, Climatic Variation, and Land Use Pattern in 
the Phoenix Metropolitan Region, USA,” Landscape and 
Urban Planning 105, nos.1-2 (2012): 149. 31 Misha 
Leong, Robert Dunn, and Michelle Trautwein, “Biodiver- 
sity and Socioeconomics in the City: A Review of the Lux- 
ury Effect,” Biological Letter 14, no.5 (2018): 20180082. 
doi:10.1098/rsbl.2018.0082. 32 Hao Xu and Jing Cui, 
“Assessing Changes in Green Space of Suzhou City Using 
Remote-Sensing Images and Landscape Metrics,” /nter- 
national Journal of Simulation: Systems, Science and 
Technology 17, no.1 (2016): 31.3-31.4. 33 Chengdu 


Quantity, Accessibility, and Stability of Urban Green Spaces in China’s Megacities 


187 


188 


Bureau of Forestry and Landscape, “Plan for Urban Green 
Spaces in Chengdu (2003-2010),” last modified April 8, 
2015, http://www.cdbpw.chengdu.gov.cn/detail.asp?ID = 
8133. 34 Weiging Meng et al., “Temporal-Spatial Varia- 
tions and Driving Factors Analysis of Coastal Reclamation 
in China,” Estuarine, Coastal and Shelf Science 191 (2017): 
42-44. 35 Shanghai Municipal Government, “Plan of 
Urban Green Space System in Shanghai (2002-2020),” 
accessed March 23, 2018, http://www.yuanlin.com/rules/ 
Html/Detail/2006-4/462_3.html. 36 Tianjin Municipal 
Government, “Action Plan for Beautiful Tianjin,” accessed 
March 22, 2018, http://cpc.people.com.cn/n/2013/0806/ 
c64387-22457026.html. 37 Wenying Yang, Jun Xie, and 
Yun Liu, “The Problems and Countermeasures of Con- 
structing National Forest City in Chongqing City,” Journal 


of Chongqing University of Arts and Sciences (Natural 
Science Edition) 30, no.1 (2011): 76. 38 Min Liu, “Creat- 
ing National Forest City, Chongqing Has Past the Exam,” 
Sina, December 01, 2011, http://news.sina.com.cn/o/2011- 
12-01/045923554459.shtml. 39 Tianyan Zhang, “Beauti- 
ful Yongchuan: Rising of a Green Yongchuan,” Yong- 
chuan Daily, November 02, 2017, http://news.ycw.gov. 
cn/html/2017-11/02/content_43214175.htm. 40 C.Y.Jim, 
“Green-Space Preservation and Allocation for Sustainable 
Greening of Compact Cities,” Cities 21, no. 4 (2004): 312. 
41 Biao Zhang, Na Li, and Shuo Wang, “Effect of Urban 
Green Space Changes on the Role of Rainwater Runoff 
Reduction in Beijing, China,” Landscape and Urban Plan- 
ning 140 (2015): 13-14. 


Come Together. Enhancing Biodiversity 
In High-Density Cities by Giving Space to 
Humans and Non-Humans 


Martin Prominski 


Why should we consider non-humans in high-density cities? Would it not make more 
sense to divide the two functions, with a focus on humans in cities and on non-humans 
outside of them? Would this functional division increase overall sustainability by ac- 
commodating as many people on as little surface area as possible, leaving more space 
for non-humans outside cities for an increase in biodiversity? This either/or thinking 
might sound reasonable at first, but on second thought there are several arguments 
against it. This chapter will offer three arguments for avoiding a functional division 
of spaces for human and non-humans; it will then present successful landscape ar- 
chitecture projects that focus on integrated strategies for building space for humans, 
animals, and plants. 


Why Address Biodiversity in Cities? 
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Loss of Biodiversity Is the Greatest Threat 

In 2009, a large interdisciplinary team of researchers from all around the globe pro- 
posed planetary boundaries for nine of the Earth’s fundamental processes, including 
climate change, global freshwater use, and ocean acidification.’ Transgressing these 
boundaries would make it highly probable that the Earth as a system would move to 
a state that no longer supported human society.? Three processes have already trans- 
gressed the limits of a safe operating space for humanity, the most critical of which is 
biodiversity loss. This may surprise some, because climate change is much more prom- 
inent in the media than biodiversity loss. We can conclude from this research that re- 
directing biodiversity into a safe operating space for humanity is one of the most cru- 
cial tasks for our societies. To achieve this, we cannot overlook urban areas, because 
they can be designed in a way that increases biodiversity and “may even develop into 
refuges for species conservation.”3 


Cities Are Becoming Greener Anyway 

To increase urban biodiversity, we need unbuilt spaces within the cities. This is seem- 
ingly becoming more and more difficult in times of global urbanization and urban 
densification. Yet recent research indicates that urbanization does not automatically 
lead to a loss of green space. The Joint Research Centre (JRC), the European Commis- 
sion’s science and knowledge service, launched the world’s largest city database, with 
data from 10,000 urban centers around the globe.* It has been analyzing growth in 
population and built-up areas over the past 40 years and includes environmental fac- 
tors such as ‘greenness’ (defined as “the estimated amount of healthy vegetation in 
the city center”) and soil sealing (“the covering of the soil surface with materials like 


concrete and stone, as a result of new buildings, roads and other public and private 
spaces”).> One notable result of this research is the fact that cities became 25 percent 
greener between 2000 and 2015. This means that urbanization is currently accompa- 
nied by an increasing number of green areas with potential for high biodiversity. One 
reason for this development could be the high value which citizens assign to green ar- 
eas, which in turn affects politicians and administration in the urban planning pro- 
cesses. For example, the citizens of Zurich ranked aspects of urban nature — including 
an intact environment, a high quality of open spaces in their neighborhood, and lei- 
sure and recreation—to be the most important factors in their quality of life, far ahead 
of economic or other cultural aspects.® This survey was one of the reasons the city of 
Zurich published a booklet summarizing the main ten-year goals for green elements 
in the city, designating politicians and responsible people in the administration as the 
main target groups. The importance of urban nature is also documented in a recent Na- 
ture Awareness Study by the German Federal Ministry for the Environment.’ For only 
a fraction of the population (3 percent), public parks are “not very important”; 80 per- 
cent find them “very important,” and 17 percent “somewhat important.”® The accessi- 
bility of urban nature is an important concern, with 61 percent of Germans finding it 
“very important” that as many parts of a city as possible provide access to nature and a 
further 33 percent finding it “somewhat important.”® This should motivate us to avoid 
any fenced-off urban nature areas. Finally, the nature-awareness study highlighted 
the relationship of urban nature to well-being, saying “human well-being heads the list 
of main tasks for inner-city nature. 72 percent find this ‘very important’ and a further 
23 percent ‘somewhat important.’ Seen in combination with the findings [...] that urban 
nature attractions are consciously frequented at least several times a month by 73 per- 
cent of the population, it is fair to say that urban nature is considered an essential con- 
tributor to people’s quality of life.” These findings from Switzerland and Germany 
confirm the importance of urban nature for city dwellers, forcing politicians and ad- 
ministrations to combine urbanization and biodiversity in urban planning strategies. 


Human Attachment to Nature in the Cities as Prerequisite for Solving the 
Biodiversity Issue 

Still, one might ask whether urban biodiversity really matters—since urban areas 
cover only 3 percent of the Earth’s surface™’—and whether biodiversity loss should 
not be fought on the other 97 percent. In terms of surface area, this argument seems 
logical. But recent research has highlighted the enormous indirect effect of urban bio- 
diversity.12 For Robert Dunn and his co-authors, the “links between urban nature and 
conservation outside cities are poorly appreciated, but may be at the heart of future 
conservation action.”' Their argument is based on the connection between increas- 
ing global urbanization and people’s direct experiences of the natural world. While an 
estimated 70-80 percent of the world’s population will soon live in cities and these city 
dwellers are the future environmental leaders, voters, and donors, “people with more 
exposure to nature are more interested in conserving it.” ™ Direct experience in child- 
hood is a very important source of environmental sensitivity. As a result, the authors 
propose three major courses of action: “restoration of urban ecosystems, improved ac- 
cess to urban nature, and a careful consideration of the costs and benefits linked to 
how we portray non-native and so-called pestiferous urban species.” *> With the last 
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of the three courses of action, they call for an appreciation of common species such as 
pigeons as a door-opener for connecting with the urban jungle. 

Putting all three arguments together, we see that creating space for humans and 
non-humans in high-density cities is an urgent task that has sufficient space for im- 
plementation and that may have effects far beyond the city area. Yet, the demands of 
human and non-humans are often divergent, and our Western concept of nature too 
easily leads to a separation of the two realms. A dualistic split between nature and 
culture, which goes back to Aristotle, is deeply embedded in Western thinking and 
manifests itself, for example, in European legislation, where human impact on nature 
has to be compensated for. This often leads to “fortress conservation,” which “sets na- 
ture apart from people” and “forces a mutually exclusive trade-off between conserv- 
ing biodiversity and meeting human needs.” '® Designs are needed which take care of 
plants and animals as well as human users in open spaces and allow them to relate to 
one another. In a recent research project funded by the German Federal Foundation 
for the Environment,'” we analyzed positive exceptions from the standard, dualistic 
approach and proposed transferable design strategies and measures for future projects. 
In the following, five landscape architecture projects from this research are presented, 
including their strategies for entangling humans and non-humans. 


How to Enhance Biodiversity in Cities: Five Exemplary Strategies 
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Separate Positively: Park am Nordbahnhof, Berlin, Germany 
As described above, access to biodiversity-rich areas is one of the most critical issues 
in cities, i.e., how to limit access, at the same time avoiding the rejection of such areas. 
Demanding access collides with the fact that many plants and animals are sensitive 
to humans entering their habitat—creating a delicate balance or separation between 
using an area and protecting it. We can learn here from Hans Loidl’s concept of “posi- 
tive control,” 1 with which he proposed to protect some areas in open spaces from be- 
ing used too heavily or being trampled. This can be done by installing fences or warn- 
ing signs (negative control), which often do not work, or through positive control. This 
means “anticipating users’ paths as a matter of course or gently ‘manipulating’ them 
[;] it means enticing rather than forbidding.” 19 Loidl speaks of “visual links” and “path 
signs” as positive control devices,?® while physical design measures can include the 
placement of trees and group of shrubs, a slight manipulation of the topography, or 
a lowering or raising of paths. Loidl concludes that “access [...| should operate like a 
pleasant companion, prescribing which direction to move in as if it were a matter of 
course, showing visitors where to look and making it possible for users to pay atten- 
tion to other things.”21 

Positive control can be quite useful for protecting biodiversity areas in urban open 
spaces in an enticing way. In Berlin’s Park am Nordbahnhof, landscape architects Fug- 
mann & Janotta realized this goal in the face of stringent conservation guidelines. Un- 
til 1952, the site served as a railway station, then it fell into disuse, and from 1961 until 
1989 the Berlin Wall ran through the site. During this time, the eastern side developed 
into secondary growth forest, characterized by birches, while the western side, with 
the Berlin Wall facilities, was kept clear. After 1989 the site remained inaccessible, 
and the open areas turned into valuable dry meadows. In 2004, the planning process 


started to transform this inner-city site, which is just two kilometers away from the 
Alexanderplatz and which is surrounded by dense urban fabric, into a public park. Con- 
struction was finished in 2009, and in 2011 the Park am Nordbahnhof received the Ger- 
man Landscape Architecture Award. Quite unusual for an urban park, it was funded 
almost completely by compensation measures under Germany's nature conservation 
laws. Thus this regulatory instrument played an important role. The landscape archi- 
tects used the Large Meadow at the North Station as a focus for the project; however, 
the meadow had to be protected from recreational use due to nature conservation 
demands. The existing wild vegetation was retained and a maintenance scheme was 
provided for its preservation. But how does one protect the meadows from being 
walked on? The landscape architects decided against a fence and designed a delicate 
handrail instead. It consists of very thin galvanized steel, making the device appear 
light and almost transparent (Fig. 1). Its low height allows people to observe plants and 
animals on the other side. Other positive control devices are the activity islands. Two 
of them have been created within the meadows, one consisting of a lawn (Fig. 2), the 
other providing a playground. They can be accessed by narrow walkways, which do 
not touch the sensitive meadows below. The islands are elevated 50 centimeters above 
the ground and are enclosed by a wall, which guides visitors toward the walkways 
rather than the meadows. Thus, a fascinating aesthetic contrast between heavily used 
and protected areas ensues. 

Nowhere do the large areas reserved for nature conservation in the Park am Nord- 
bahnhof diminish or encumber the use of the park. Instead, it becomes an attractive 
meeting ground, a shared space for non-humans and humans. 





Fig.1 Park am Nordbahnhof, Berlin, Germany, Fugmann & Janotta, 2009. Delicate handrails are designed to separate 
the paths from the species-rich meadows. They create a frame of sorts, and their height invites use as a railing, 
allowing visitors to observe the plants and animals within the frame. 
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Fig.2 Park am Nordbahnhof, Berlin. Activity islands for intensive human uses are inserted into the 
meadows. They can be accessed by small walkways, which do not touch the delicate meadows below. 
Their elevation and the low walls clearly separate them from the meadows, creating a fascinating 
contrast between intensively and extensively used areas. 


Don't Be Shy about Engineering: Isar River, Munich, Germany 

Increasing biodiversity is often related to strategies of re-naturalization, where earlier 
examples of human impact such as concrete constructions are removed in favor of nat- 
ural materials, allowing nature to take over. The less human impact there is, the better 
the biodiversity. Yet, in high-density cities, such black-and-white thinking might be 
counterproductive. Substantial human impact and engineering can go hand-in-hand 





u L 


Fig.3 Isar-Plan, Munich, Germany, City of Munich, Jerney and Burkhardt/Engelmayer, 2000-2011. Sections before 
(above) and after (below) re-designing the Isar River. The new section shows the two engineering devices—the 
diaphragm wall in the dike and the sleeping bank reinforcement—in colour. 
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with high biodiversity. This is particularly true of urban river projects, where demands 
for flood protection, open space use, and biodiversity have to be balanced. The River 
Isar in Munich is an example of a project that has achieved such a balance— with hu- 
man design and engineering almost undetectable at first glance. 

Located in the Alpine foothills and dominated by gravel deposits, the Isar is prone 
to ferocious, sometimes sudden floods. The ‘Isar Plan’ project area begins before the 
actual urban area and extends well into the dense fabric of the city. It is a joint project 
between the City of Munich and the Free State of Bavaria, represented by the Mu- 
nich water board, which worked with the landscape architecture offices of Jerney and 
Burkhardt/Engelmayer. The river has been transformed along the eight kilometers 
between the Grofgshesselohe weir and the German Museum.?? 

A key objective of the Isar Plan was to return some of its own momentum back to 
the river. After freeing it from its channel-like trapezoidal shape and fortifying it with 
masonry and concrete, the river is now able to form its bed through erosion and sedi- 
mentation. Thus, long segments of the Isar can change their longitudinal and trans- 
verse sections. Yet a strong engineering device limits these processes in the form of 
a ‘sleeping’ bank reinforcement (Fig. 3). The river’s shape can change until it reaches 
this embedded wall positioned just under the ground surface. This expansion of the 
riverbed with flat, sloping banks in between its new borders supports the formation 
of gravel islands and banks, increasing the recreational and environmental value of 
these sections (Fig. 4). The gravel banks also provide biotopes for a variety of animal 
and plant species. Numerous small animals and rare fish species have found new hab- 
itats in the reconfigured gravel banks during higher flow conditions. People are free to 
walk on these gravel banks, either to observe the species or simply to relax. With ever- 
changing conditions throughout the year thanks to the fluctuating morphodynamic 
processes, visitors to the area are never bored. 





Fig.4 Isar-Plan, Munich. The new design allows the bed of the Isar River to form through erosion and sedimentation. 
Thus, long sections can change their longitudinal and transverse profiles. The continuously changing gravel banks 
provide different biotopes for a variety of animal and plant species and are also conducive to recreation. 
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Figs.5, 6 Buchholzer Bogen, Hanover, Germany, Nagel, Schonhoff und Partner, 1995-2000. The sculpture 
by Tadashi Kawamata spans the body of water and serves as a pathway as well as a platform for observing 
flora and fauna below. 


Although the widening of the river from 50 to up to 90 meters has increased the 
discharge cross-section, another engineering device was necessary to protect it from 
serious, 100-year floods. The design team decided to use the existing dikes, which had 
been planted with trees. Because roots have a destabilizing effect, the engineers em- 
bedded a diaphragm wall into the existing dikes. This took up very little space and 
made it possible to preserve the existing trees. 

These two engineering devices—the “sleeping” bank reinforcement and the dia- 
phragm wall—are the most crucial elements of the design, without which the area 
would be unsafe. The devices also enabled the numerous biodiversity effects occurring 
within their boundaries. The Isar Plan, similar to other urban river projects such as the 
Bishan-Ang Mo Kio Park in Singapore by Atelier Dreiseitl or Turenscape’s Yanweizhou 


Park along the Yiwu and Wuyi Rivers in Jinhua, China, underscores the need for active, 
ecological engineering, far removed from romanticized naturalism. Still, when engi- 
neering is undertaken creatively, the results need not look purely geometrical, and sig- 
nificant improvements in biodiversity and recreation opportunities can be achieved 
through creative interventions. 


Consider Artists: Buchholzer Bogen in Hanover, Germany 

In Western culture, art and nature are usually seen as a dichotomy. If a site has an 
artistic character, it cannot also be natural. Accordingly, artists are rarely consid- 
ered for projects with biodiversity goals. Yet if the focus is on integrating humans and 
non-humans, artists can offer ideas that transcend the uni-dimensional scope of bi- 
ologists or open space designers. A project by the Japanese artist Tadashi Kawamata 
illustrates this possibility. In 1999 he won a sculpture competition for a site next to 
the Mittelland Canal in Hanover. His vision blends ingeniously with a design imple- 
mented a few years earlier by the landscape architects at Nagel, Schonhoff and Partner 
(NSP). Following a 1995 decision to widen the Mittelland Canal in the built-up area of 
Hanover, NSP initiated new habitats along the Mittelland Canal. The project destroyed 
valuable habitats along the existing canal bank and had to be compensated for un- 
der the German Environmental Impact Assessment Law (Gesetz uber die Umweltver- 
traglichkeitsprufung). For the Buchholzer Bogen, NSP proposed that a small bulge be 
constructed on the edge of the canal, creating an unusual water-land area on the oth- 
erwise straight canal bank. The multi-layered structure of indigenous plants attracts 
insects and birds, and the site enjoys above-average biodiversity. This is where Tadashi 
Kawamata’s sculpture came into play. Instead of suggesting a high monument on the 
edge of the canal (as the four other artists also invited to participate in the competition 
proposed), he designed a walkable sculpture above the water (Fig. 5). A raised wooden 
boardwalk spans the canal, serving not only as a pathway but also as a platform for ob- 
serving flora and fauna below (Fig. 6). The sculpture is carefully integrated into the lin- 
ear open space system and is enjoyed by many people daily. Thus, Kawamata’s artistic 
vision for the Buchholzer Bogen achieved unexpected social value by offering a rich 
experience of the interplay between humans and non-humans. 


Use Charismatic Species: Gruner Bogen in Paunsdorf, Leipzig, Germany 

Dry grassland and marshland are areas of high biodiversity, but maintaining them is 
challenging, and they have low economic value. The use of fertilizers and drainage in 
the highly sensitive landscapes has led to their disappearance. Urban areas can provide 
space for these important biotopes; however, nature conservation and recreational use 
within those areas need to be reconciled, and conflicts can arise because their sensitiv- 
ity makes intensive human use challenging. How can the biodiversity of these areas be 
preserved without risking their rejection because people feel excluded? 

The Gruner Bogen in Paunsdorf in the northeastern part of Leipzig offers a solution. 
This 120-hectare area was a former military training site attached to the Heiterblick 
barracks. After their closure, the municipality decided to use the site as a nature com- 
pensation area for an automotive factory in another part of Leipzig, which had resulted 
in a massive loss of agricultural land that had to be compensated for. The site, which 
is surrounded by large housing estates today, was intended as a key component of the 
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Fig. 7 Gruner Bogen Paunsdorf, Leipzig, Germany, Hafner/Jimeénez, Poserplan, 1999-2004, A long linear viewing 
terrace is part of the circular path in the section closest to the housing estates. People and animals can draw close 
together here, thanks to a traditional technique from the landscape garden epoch, the ha-ha border. 
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strategy to develop Leipzig’s Green Ring. A design competition held in the year 2000 
was won by the Berlin-based landscape architecture office Hafner/Jiménez. In their 
overall concept, Poserplan (Bad Gandersheim) developed a maintenance and devel- 
opment plan that prioritized nature conservation. The area of the former Heiterblick 
barracks was reinvisioned with a mosaic of different open-land biotopes, some small 
ponds, and woodland islands of various ages. Because many important species that fa- 
vored marshy meadows, including the moor frog, lived there, a foundational principle 
of ‘nature conservation through usage’ was proposed. Charismatic species?? such as 
water buffalo and Przewalski’s horses were introduced into the central area, and their 
grazing activity simulated and continued the activity formerly caused by military op- 
erations. Landscape architects from Hafner/Jiménez developed a differentiated circu- 
lar path as their core design element, creating accessibility and enhancing visual con- 
tact between people and the animals. The most spectacular part of the path is a long, 
straight viewing terrace in the section closest to the housing estates. This terrace func- 
tions as a grandstand, facing the animals on their stage (Fig. 7). In fact, people and an- 
imals can come quite close together here, thanks to a traditional technique borrowed 
from the landscape garden epoch, the ha-ha border, where an almost invisible ditch is 
used for protection instead of a fence. In more remote areas, elevated boardwalks span 
marshy meadows, securing the meadows and allowing amphibians to pass through 
underneath (Fig. 8). 

This project is successful not only in terms of design (it received the Leipzig Archi- 
tecture Award in 2007 and a nomination for the International Urban Landscape Award), 
but also in terms of biodiversity; many rare species of birds, amphibians, dragonflies, 





Fig.8 Gruner Bogen Paunsdorf, Leipzig. In more remote areas, elevated paths soan marshy meadows, securing the 
meadows and allowing amphibians to pass through underneath. 


and grasshoppers populate the park.?* The integration of water buffalo and Przewals- 
ki’s horses creates a win-win situation for humans and non-humans: their grazing 
serves as biodiversity management, their presence dissuades people from entering the 
area, and they are a visual attraction for the surrounding residents. 


Succession Takes the Stage: Alter Flugplatz Niddawiesen, Frankfurt am Main/ 
Bonames, Germany 

Succession areas are a good way to include nature in the city,?5 yet they often face 
opposition because for many people they indicate decay?® and are seen as places to 
dispose of trash and debris. The designers at GTL Landscape Architects addressed this 
dilemma in their design for the Alter Flugplatz Niddawiesen by using different aesthet- 
ic strategies to let succession take the stage. This park, located on the site of a former 
airfield on the northern fringe of Frankfurt am Main, opened in 2003 and is an import- 
ant stepping stone in the city’s green belt system. One succession strategy, dividing ar- 
eas into clearly discernible geometric fields, was applied on a former helicopter parking 
area, a huge area of concrete. Together with biologists from the Senckenberg Institute, 
a long-established and highly regarded research center in Frankfurt, the landscape 
architects at GTL decided to crush the concrete into varying granularities and spread 
them out in rectangular areas according to size (Fig. 9); some rectangles contain very 
fine material, and others contain slabs. The area is also influenced by water: during 
the airport era a local brook was diverted into underground pipes, one of which was 
accidentally broken during construction of the park. It was decided not to repair this 
damage, resulting in a deliberately unmanaged spill of water into the area. The result 
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Fig.9 Alter Flugplatz Niddawiesen, Frankfurt am Main, Germany, GTL, 2004. In a former parking area for 
military helicopters, the concrete was crushed to different sizes and organized in rectangular shapes, 
where the processes of succession could be studied. 


was a geometric picture containing very diverse boxes. The human impact is clear. At 
the same time, a ten-year monitoring study of this area by the Senckenberg Institute 
demonstrated the project’s success in terms of biodiversity.?7 

A second succession strategy was a gradual transition in the way the asphalt in dif- 
ferent areas was de-sealed. At the western end of the former runway, the asphalt was 
treated differently than in other areas. In the middle, only a narrow strip of asphalt 
was retained as a path. Adjacent to it, the asphalt was broken up slightly, creating nar- 
row cracks, while a few meters farther away the asphalt was broken up more dramat- 
ically, with larger cracks and the slabs already tilting, thus allowing more soil contact 
for vegetation poking up from below. The different succession stages make it interest- 
ing for park visitors to follow the different rates at which plants conquer the asphalt 
(Fig. 10). 

A third succession strategy was the use of a visual metaphor. The landscape ar- 
chitects arranged 1x1-meter concrete slabs like ice floes, clearly referring to the well- 
known painting The Sea of Ice (Das Eismeer) by Caspar David Friedrich. These concrete 
floes will slowly be overgrown by vegetation, creating an interesting experience for 
visitors. 

These three strategies express the project’s aesthetic ambition and create a visually 
rich experience for the visitors; at the same time, they substantially increase biodiver- 
sity. The further development of the process needs to be monitored. In the first decade, 
the aesthetic appearance changed very quickly, and it has been engaging to follow de- 
velopments. Now the areas are increasingly characterized by woody species and are 
becoming visually less spectacular. How people react to this change and whether they 


visit these sites less than before should be studied. One strategy for retaining user in- 
terest could be to implement a mixture of succession strategies that include maturing 
areas as well as areas which are regularly stripped back to their initial state through 
maintenance measures.2® 
In summary, the staged succession, clearly man-made in origin, has contributed to 

the success of the Alter Flugplatz Niddawiesen, which received the German Landscape 

Architecture Award in 2005. Many people admire the new richness of fauna and flora, 
and an ambitious nature-education program has been successfully established, the 

‘Landschaftslotsen’ (Landscape Pilots), which further enhances interactions between 

humans and non-humans. 


Conclusion. Coming Together in the Anthropocene 
These five projects represent only a small fraction of the many possible strategies for 
enhancing biodiversity in towns and cities.29 Yet they already provide concrete an- 
swers for an important question posed by the Anthropocene: How is it possible to 
move beyond outdated dualistic concepts of nature and culture? The Anthropocene, 
proposed as a new name for our current geological epoch,?® expressing the fact that 
humans have influenced every square centimeter on Earth and every cubic centimeter 





Fig.10 Alter Flugplatz Niddawiesen, Frankfurt am Main. Only a narrow strip of the former airfield runway has been kept as a 
path. The rest of the asphalt has been crushed, and the surfaces are left to undergo succession processes. 
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in the atmosphere, for example through carbon or nitrogen emissions. A nature un- 
affected by humans has ceased to exist, making it impossible to separate nature and 
culture. This new understanding has inspired an international and interdisciplinary 
search for new ideas regarding nature. The Anthropocene Project is an international 
transdisciplinary project that has been exhibited at the Haus der Kulturen der Welt in 
Berlin for several years. The introductory statement by the curators aptly expresses 
the necessity for this search: “Nature, as we know it, is a concept that belongs to the 
past. No longer a force separate from and ambivalent to human activity, nature is not 
an obstacle nor a harmonious other. Humanity forms nature. Humanity and nature 
are one, embedded from within the recent geological record.”31 One inspiration could 
come from East Asian countries such as Japan, which have traditionally never sepa- 
rated nature from culture. As an example, Japanese biologist and anthropologist Kinji 
Imanishi stressed that the “world of living things” is a unified whole of discrete living 
things. All life—including humans, animals, plants, or stones—is social, and sociali- 
ty is the structural principle of the world.3? This sociality among all living things is a 
convincing model for an integrative concept of nature and culture in the Anthropo- 
cene.33 The model works very well for cities and it is nothing less than a design task. 
This aspect has been emphasized by the French sociologist Bruno Latour, another pro- 
ponent of integrative concepts of nature and culture. For him, biodiversity is never 
something ‘natural’ in the traditional sense, but something which has to be designed. 
Latour argues: 


Not only has nature disappeared as the outside of human action (this has become 
common wisdom by now); not only has ‘natural’ become a synonym of ‘carefully 
managed’, ‘skilfully staged’, ‘artificially maintained’, ‘cleverly designed’ (this is 
true especially of so called ‘natural’ parks or ‘organic foods’); but the very idea 
that to bring the knowledge of scientists and engineers to bear on a question is to 
necessarily resort to the unquestionable laws of nature, is also becoming obsolete. 
Bringing in scientists and engineers is quickly becoming another way of asking: 
‘How can it be better redesigned?’ The bricolage and tinkering elements always 
associated with design have taken over nature.34 


Latour’s call for design reminds us that we cannot analyze plants and animals accord- 
ing to laws of nature and provide spaces to them for existence in ‘pure’ areas, indepen- 
dent of humans. Instead, we have a responsibility to constantly design and re-design 
the entanglements of humans and non-humans. 

This short theoretical excursus could reveal that the Anthropocene calls for inte- 
grated concepts of nature and culture—for a sociality between humans and non- 
humans which has to be designed. In my view, sociality and biodiversity can be 
directly linked. Rich biodiversity implies a high degree of sociality, and if sociality 
among all living things is the world’s basic structural principle, a high degree of soci- 
ality also includes great resilience, which I interpret as a quality necessary to life. As 
the five examples above might demonstrate, landscape architecture can make a par- 
ticular contribution to this aim. Of the design professions, landscape architecture has 
the strongest links to both humans and non-humans; cities are an ideal testing ground 
for bringing them closer together by enhancing biodiversity. 
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Ilive ina high-rise, high-density district in Singapore. My apartment block has 17 floors, 
which would make it a very tall building in many cities, but it is overshadowed by 
adjacent, newer buildings that are more than 24 floors high. Here, and elsewhere on 
the island state, now and for the foreseeable future, high land value, and land scar- 
city will continue to drive a high-rise, compact type of urban development (Fig. 1).1 
The overall feeling in most parts of the city, not unlike other megapolises of Asia such 
as Tokyo, Taipei, Shanghai, Seoul, etc., is thus one of being surrounded by buildings, 
roads, cars, and people, but with a crucial difference: there is abundant greenery along 
the roads and interstitial spaces between buildings and infrastructure. I regard this 
unusual mix of high-density building and high level of greening? as the key reason 
why, despite living in such a dense environment, I can count waking up to the calls of 
birds in the morning as one of my most enjoyable daily experiences. In fact, for several 
months during the breeding season, it is more the case that Iam woken up by the call 
of the loud common koel before daybreak. The koel will be followed at around first light 
by the black-naped oriole, the common yellow-vented bulbul, the sunbird, and another 
two or three other birds I have yet to identify. Occasionally, I can also hear the cheerful 
melodies of the Oriental magpie-robin and the distinctive call of a kingfisher. Through- 
out the day the sunbird is also a common visitor to my balcony garden, which sees oc- 
casional visits from the Oriental white-eye and the Javan munia as well. I once grew a 
jambu (Syzygium jambos), whose fruits were savored by an unknown bat, which in re- 
turn left its droppings in my balcony garden. Over the past six years, the spotted dove 
and yellow-vented bulbul have reared offspring successfully in my balcony garden. My 
flowering plants are also visited by bees, wasps, and butterflies. In the planter boxes 
and pots there are also ants, house lizards, garden slugs, and millipedes, not unlike a 
patch of green on the ground (Fig. 2). 

My personal experience with this large number of bird species all within a 400- to 
600-meter radius of my apartment, not including the very common urban species—the 
pigeons, sparrows, crows, and mynahs—demonstrates that even in a densely built 
environment, it is possible for biodiversity to thrive. My own delight is, of course, per- 
sonal and not likely to be shared by all of Singapore’s residents. In fact, the common 
koel, a protected species under the Wild Animals and Birds Act, is the target of attacks 
by Singaporean residents, irritated by its loud early-morning calls and who want its 
population controlled in urban areas.3 But reasons for having biodiversity in urban ar- 
eas, or ‘urban biodiversity’, go beyond individual likes and dislikes. Emerging evidence 
now provides a better understanding of a city’s role in biodiversity conservation, sug- 
gesting that enhancing biodiversity in cities should, in turn, be a critical component 
of the cities’ quest to provide an environment that is liveable, healthy, and humane. 
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Fig.1 A panoramic view of a high-density residential neighborhood in the eastern part of Singapore. Contrary to what one 
might expect, the area has high biodiversity. 


Indeed, a city need not be condemned for being devoid of life forms other than our 
own, and the urban need not be antithetical to nature. This awareness has been shaped 
by an ever-growing volume of writings in different disciplines, such as in geography, 
urban ecology, urban design, environmental psychology, public health, conservation 
biology, etc. The number of scientific papers on urban biodiversity has increased expo- 
nentially over the past two decades, and collectively they form a wealth of knowledge 
on which we base our efforts to make cities more biodiverse. In this chapter, I sum- 
marize the key understanding that has emerged from recent studies focusing on the 
role of cities in biodiversity conservation: why promoting biodiversity in cities in turn 
benefits cities in the long run, and how the emerging knowledge can be used to guide 
actions that enhance urban biodiversity. 


The City’s Role in Biodiversity Conservation 


There is no denying that the past and ongoing catastrophic loss of biodiversity world- 
wide, arising from land development and the related anthropogenic activities, will 
have immense consequences for humanity. Recent estimates suggest that on more 
than 65 percent of the earth’s surface the level of biodiversity intactness has already 
dropped below what are considered ‘safe limits, and the world is probably already 
undergoing the sixth great extinction event, largely due to anthropogenic forces. The 
consequences of such losses for humanity are huge, but at the global level, the threat 
of extinction for birds, mammals, and amphibians is still increasing. Our under- 
standing of the impact of biodiversity loss has come to light through active research 
on relationships between biodiversity and ecosystem functions over the past two 
decades; the conclusion is that the loss of biodiversity threatens the stability of the 
Earth’s ecosystems and their ability to function as life-support systems. Biological or- 
ganisms, from microbes to large organisms, are “engines of Earth’s biogeochemistry”? 
which exert mechanistic influence on ecosystem functions such as nutrient cycling, 
primary production, transpiration, and decomposition. Biodiversity thus dictates the 
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Fig.2 Common visitors to the author’s elevated balcony garden in a residential neighborhood in Singapore. 
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properties of ecosystems through regulating the continuity and extent of fluxes of 
energy, nutrients, and other materials in the environment. Ecosystem functions, in 
turn, determine the level of ecosystem services that are of benefit to humans, such 
as the production of food, fresh water, and soil and the regulation of climate, hydrol- 
ogy, pests, and diseases. There is scientific consensus now that some minimum level 
of species diversity is needed for the functioning and stability of ecosystems.® Sim- 
ply put, biodiversity is the basis for ecosystems’ ability to provide ecosystem services. 
Conserving biodiversity is therefore ultimately about ensuring that human well-being 
can be sustained in the long run. 

But what do cities have to do with biodiversity conservation? Put in another way, 
why is the management of urban areas relevant to biodiversity conservation on a larger 
spatial scale? After all, the total global urban surface area amounts to only about 3 per- 
cent of the Earth’s land surface,? and human activities in cities might seem to have 
little influence on the remaining 97 percent. This is flawed thinking, of course, but 
perhaps primarily ecologists and other professionals concerned with the environment 
recognize the fallacy, since the ecological malaise occurring on a global scale would 
suggest that the impact of cities on the Earth’s ecosystem is still lost on the majority of 
the urban population. Modern urban living, made possible by technological advances 
and economic progress, has created a false sense of independence from the natural 
environment for our sustenance and has isolated urbanites from the immediate and 
direct consequences of environmental degradation, leading to low environmental 
awareness, inaction, and the continual threat of biodiversity loss. There is, therefore, 
a constant need to understand and communicate the important roles played by cities 
in biodiversity conservation. I summarize below the key reasons why cities should be 
an integral part of global conservation efforts. 

The first is, perhaps, also the most obvious: as urban areas continue to expand into 
unbuilt areas, land degradation, habitat loss, and fragmentation in natural areas occur, 
leading to biodiversity loss. As cities are often located in or near biodiversity hotspots, 
projected urban surface expansion over the next 20 years is likely to further threaten 
protected areas rich in biodiversity.?° In addition, as urban expansion grows faster 
in low-elevation coastal areas* which usually harbor biodiversity-rich areas such as 
marshes, wetlands, and mangroves, continued urbanization will bring greater threats 
of biodiversity loss in these important ecosystems. Urban expansion into natural areas 
thus needs to be managed carefully. 

The second is the indirect effect cities have by exerting influence on vast areas out- 
side their boundaries. Cities depend on resources to support urban living from areas 
that extend way beyond their physical boundaries. The most obvious resource is water, 
which for most cities is sourced from reservoirs in water catchment areas outside the 
city boundaries or from river systems with headwaters in protected areas. But cities 
from ancient Rome to modern Beijing have also relied on mega-engineering feats to 
transfer water over hundreds of kilometers to meet urban water demand, and in do- 
ing so, change the ecological conditions of these areas from where water is sourced.1 
The other key resource is food, primarily produced on large tracts of agricultural land 
to meet the needs of the nearby urban population and also transported to global mar- 
kets, creating a large energy footprint. Urban centers are thus not really decoupled 
from natural ecosystems, and modern lifestyles, increasing affluence, and patterns of 
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high consumption can, in fact, increase our dependence on natural ecosystems to sup- 
port our resource needs. This can be seen in the much higher ecological footprint of 
developed societies compared to that of developing societies.t3 Through resource con- 
sumption as well as waste generation, mediated by an intricate network of flows and 
materials, humans, and energy, cities contribute to environmental degradation and 
biodiversity loss that extends far beyond their physical footprints. 

The third reason is that, contrary to early misconceptions, cities are also capable of 
supporting a rich array of organisms within their own boundaries and contributing to 
regional biodiversity conservation. Much of this awareness has been shaped by studies 
on ecology in the city™ originating in Europe, notably in post-war Germany and later 
throughout the developed world. For instance, despite the almost complete deforesta- 
tion of its native vegetation from the time of its founding to the present day, there is 
a bewildering number of studies on the various taxonomic groups of flora and fauna 
in Singapore."> In many cities, a considerable diversity of organisms can be found on 
remnant patches of native vegetation that have been conserved during urbanization; 
these are now surrounded by built-up areas, which—as in Singapore—can also con- 
tain a high level of green in the interstitial spaces between buildings. The distinction 
between patches of native vegetation, which tend to be biodiversity rich, and built-up 
areas, which tend to be more hostile toward native species, has led to a ‘patch-matrix’ 
approach to describing urban landscapes."§ In this approach, patches refer to biodiver- 
sity-rich, relatively undisturbed areas of native vegetation, and the built-up areas are 
the matrix surrounding these patches; cities can thus be viewed as land mosaics com- 
posed of highly heterogeneous patterns of patches surrounded by diverse built-up land 
uses which constitute the matrix. An important finding that has emerged from urban 
ecological research in recent years is that instead of just focusing conservation efforts 
(such as protection, rehabilitation, restoration) on native vegetation patches alone, an 
integrated approach that considers patches as well as green spaces in the urban ma- 
trix is more likely to yield positive conservation results for cities.17 Studies show, for 
instance, that increasing the permeability of the urban matrix is important for animal 
dispersal as well as for forage."® If urbanization is at a moderate level, urban areas have 
also been shown to be have higher level of species diversity than areas of native veg- 
etation.’® The shaping of urban developmental patterns can thus contribute positively 
to biodiversity conservation. 

The fourth reason is related to the second, in that indirect effects of urbanization 
on biodiversity loss are also shaped by our attitude toward the care and protection 
of the environment. As urban areas become more impoverished in species diversi- 
ty, there is a risk that fewer people will connect with the natural environment and 
that future generations of urbanites will have little understanding of the need for bio- 
diversity conservation outside the city boundaries. Given that humans have become 
an urban species, contact with the natural environment and organisms in the urban 
environment or urban nature is important; people are more likely to conserve nature 
if they have direct experience with the natural environment. Baba Dioum, a Senega- 
lese conservationist, said this beautifully in a speech in 1968: “In the end we will con- 
serve only what we love; we will love only what we understand; and we will under- 
stand only what we are taught.”2° In this context, even common and non-native urban 
species such as the pigeon and sparrow become useful. This can be described as the 


‘pigeon paradox’ coined by Dunn and colleagues.?" Therefore, our success in designing 
biodiverse urban spaces and shaping the attitude of urban dwellers to embrace envi- 
ronmental care and protection will determine the future of biodiversity conservation 
outside city borders. 


Urban Biodiversity and Human Well-Being 

Making the case for conserving biodiversity outside urban areas as a safeguard for 
the long-term well-being of humans, even though increasingly supported by scientific 
studies, is nonetheless fraught with difficulties, as the impact of biodiversity loss ap- 
pears distant to most urbanites, both in the physical sense of being far away as well 
as in the temporal sense of being too far in the future to be of immediate concern. Re- 
cent studies are, however, beginning to demonstrate that being exposed to biodiver- 
sity within cites can bring direct and immediate benefits for the physical and mental 
well-being of urbanites. Such benefits go beyond increased well-being from exposure 
to green spaces:22 the emphasis here is on the benefits that arise from exposure to 
more biodiverse green spaces in cities. I share two perspectives on such benefits. 

The first is about meeting ‘old friends.’ In his seminal paper, Rook?3 argued that 
one beneficial health aspect of exposure to green space that has not received adequate 
emphasis is the positive effect of being exposed to communities of microbes that are 
present in the natural environment. There is medical evidence that microbial exposure, 
especially in children, is critical for the development of immune system responses to 
allergens and the prevention of allergic diseases and other diseases, including auto- 
immune and other inflammatory disorders. These microbes in the environment have 
co-existed with humans since our hunter-gatherer days and have thus co-evolved 
with the human immune system and are important for human health. They include 
microbes in the surrounding environment (such as soil, water, plants), those on our 
skin and in our guts and respiratory tracts and other animals, as well as others that 
are chronically present but tolerated in human bodies. They are our ‘old friends.’ The 
‘old friends hypothesis’ suggests that the healthy development of the microbial com- 

munities in humans depends in part on our exposure to them in our environment; re- 
duced exposure to green spaces as well as decreasing biodiversity in our environment 
will reduce human exposure to microbial diversity. This, in turn, partly explains the 
increased occurrence of immune-regulatory disorders in developed economies.?* Re- 
cent studies have increased the evidence base for this hypothesis, leading to sugges- 
tions that exposure to nature can perhaps be a cost-effective intervention programs for 
reducing immune-system-related diseases at the population level.25 

The second perspective is that of making ‘new friends’ in the urban environment. 
Even though I mentioned that my delight in encountering feathered friends where 
I live is probably not shared by all urban dwellers, there is nevertheless evidence 
emerging that exposure to a higher level of biodiversity in urban green spaces has a 
generally positive effect on our mental well-being. This effect is over and above the 
often-reported effects of exposure to green spaces on our cognitive ability and other 
mental processes and abilities.2® An early study by Fuller and colleagues showed that 
the psychological benefits of urban green spaces increase when there is a higher level 
of flora and fauna in the green spaces.?” More recent evidence suggests that the in- 
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Fig.3 Novel ecosystems created in cities are capable of supporting biodiversity. Pictured above is an artificial channel created 
on a large tract of reclaimed land in Singapore with a mangrove patch that has established after about ten years. 


diversity.2® Nevertheless, perceived species richness is directly related to actual spe- 
cies diversity, and the implication for urbanites is that exposure to a more biodiverse 
green environment is better for our psychological well-being than exposure to a green 
environment alone, even if most people cannot recognize all flora and faunal species 
present. Creating a biodiverse urban environment, in turn, means that we have to rec- 
ognize that cities are hybrid ecosystems—neither completely artificial and devoid of 
nature, nor completely natural—and that within such an environment, novel ecosys- 
tems that did not exist in the past are constantly being created. The creation of such 
novel ecosystems — for instance, having vegetation on rooftops and walls of buildings, 
artificially created riparian vegetation in naturalized canals,?9 landscaped areas in 
podiums of buildings, etc. (Figs.3, 4, 5)—offers opportunities for introducing a greater 
diversity of flora and fauna into such novel ecosystems. They are the ‘new friends’ of 
the urban landscapes. Some of these species may be well-adapted to urban conditions 
and can be native or exotic, whereas some are less tolerant and need to be supported 
functionally by larger patches of vegetation that have been protected from develop- 
ment. Creating habitats for these friends in the urban landscapes not only fulfills the 
role cities can play a role in their conservation, but encounters with them in our daily 
lives can certainly make urban living more pleasant and less stressful. 


Promoting Urban Biodiversity 
How, then, should urban planners and landscape architects design the urban envi- 
ronment to promote urban biodiversity? Numerous books and articles have been writ- 
ten about this topic, and they invariably emphasize both the potential for cities to 
contribute to biodiversity conservation on the one hand, and the socio-ecological and 
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socio-political challenges in doing more on the other hand.?° Recent publications have 
also identified key knowledge gaps, and they highlight that there is still no consensus 
on fail-safe solutions,31 undoubtedly owing to the diverse geographical, climatic, and 
socio-cultural forces which shape cities. It is not possible to summarize all essential 
points covered in the large amount of literature in this short essay. But act we must, 
and indeed, given the rapidity in biodiversity loss worldwide and the fact that cities 
are already carrying an extinction debt,3? it is also not tenable to only take action when 
scientific consensus has been achieved. We can act on the basis of current knowledge, 
but this has to be undertaken with the aim of monitoring results continually, improve 
our knowledge, and develop tools for more effective conservation measures. 

From among the numerous recommendations for promoting urban biodiversity in 
cities, I highlight what I consider a key consideration when making cities more biodi- 
verse: taking a multi-scale approach toward making urban green spaces more effective 
in promoting urban biodiversity. Scale here refers to spatial scale and can start from a 
single site, which may consist of one or several buildings as part of a single develop- 
ment project. Several sites form a block, which is generally demarcated by roads. Sev- 
eral blocks constitute a neighborhood, which is often a vague but nevertheless identifi- 
able spatial entity associated with acommunity. Neighborhoods aggregate into towns 
and towns into cities. Cities are then part of a larger region, and are influenced climat- 
ically, socially, and economically by drivers and agents at the larger regional or terri- 
torial scale. As spatial scale increases, actions to increase biodiversity become more 
complex in two areas. First, ecological complexity increases. For instance, a protected 





Fig.4 Mangroves artificially planted along a canal in a coastal residential estate in Singapore have created 
a thriving ecosystem. 
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Fig.5 A naturalized canal in a high-density estate in Seoul, South Korea; 
note the egret amidst the tall vegetation in the foreground. 
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Fig.6 Strategies and approaches for promoting urban biodiversity for different spatial scales. 


nature area is more complex in its interactions between organisms and fluxes of ener- 
gy, carbon, water, nutrients within its ecosystems, and greater climate-change-relat- 
ed uncertainty is attached to it than to a home garden. Management complexity also 
increases as the spatial scale grows: it is more challenging to plan and manage green 
spaces on the city scale than to plan for green spaces on the site or block scale, simply 
because the diversity of the social, cultural, ecological, and political forces acting on 
decision-making increases. The overall framework is shown in Fig. 6. 

The two vertical axes of complexity in Fig. 6 highlight the fact that different types 
of action need to be applied on different spatial scales. The protection of core areas and 
the ecological restoration of urban sites are not fruitful unless they are part of a larger 
biodiversity conservation plan for the cities in a region. Municipal resources are al- 
ways limited, and therefore the use of resources needs to be focused on areas where 
interventions are most needed. This, in turn, can only be determined by considering 
the ecological state on a larger scale. Similarly, actions to enhance the dispersal of or- 
ganisms across the city by increasing landscape connectivity have to be guided by an 
overall landscape connectivity plan. This can be formulated as part of an ecological 
network. For instance, such a network has been proposed for Singapore, taking into ac- 
count both physical connectivity as well as the functional connectivity requirements 
of target species.33 Similarly, given that a key determinant of biodiversity level is the 
size of suitable habitat areas available within urban areas, policy actions to safeguard 
and provide for adequate green spaces are needed at the city level. Therefore, the larger 
the spatial scale, the higher the ecological and management complexity and the more 
actions for biodiversity enhancement need to be taken from a ‘top-down’ perspec- 
tive, as indicated by arrows from right to left. Top-down does not mean an autocratic 
approach to decision-making, but rather, it emphasizes formulating actions by taking 
a helicopter view of conservation needs and considering multiple, complementary, or 
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conflicting drivers. It also means taking a transdisciplinary approach toward conser- 
vation, as multiple stakeholders are invariably involved in decision-making. 

Conversely, ‘bottom-up’ actions, indicated by arrows from left to right, are those 
that can be adopted for smaller spatial scales from sites upward to towns and cities. 
Bottom-up actions toward increasing species diversity and creating diverse habitats 
can be undertaken by land owners and by landscape architects working on small or 
large urban greening projects. These actions can be encouraged through making more 
practical information available and through different community programs, including 
citizen science. Individual land-use decisions which enable biodiversity to flourish can 
favor biodiversity cumulatively, thus making themselves felt to a larger spatial extent 
than simply at the site level. 


Conclusion 
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I have tried to make the case in this chapter, as have many others before me, that cities 
can support a high level of biodiversity and, through creating a more biodiverse urban 
environment, play a role in conserving biodiversity on a regional scale and fostering 
human well-being. This view, however, is unlikely to be the dominant view of urban 
dwellers or policy makers, for despite the clear and present danger of a growing bio- 
diversity loss worldwide and its consequences for humanity, the global outlook for 
biodiversity conservation, notwithstanding improvements over recent years, remains 
poor. Urban landscapes, which can not only improve urban living conditions and re- 
duce resource consumption but also shape environmental attitudes and improve hu- 
man well-being through meeting ‘old friends’ and making new ones, should be more 
actively championed as the medium for helping reduce the threat of biodiversity loss. 
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As American essayist and naturalist Henry David Thoreau wrote, “nature is but another 
name for health, and the seasons are but different states of health.” 1 Exposure to nature 
or the natural environment has long been promoted by Thoreau and other thinkers as 
having a powerful effect on human well-being. Visits to nature have a restorative ef- 
fect on our physical and mental state, enabling us to recuperate and recharge from the 
stress of urban living. Given that the majority of humans now live in urban areas, the 
importance of adequate and well-designed green spaces as key elements of a healthy 
urban environment is thus self-evident. Such a healthy urban environment is one that 
needs to be preserved and enlarged by having green spaces in cities added to it as a 
result of proper urban planning. Green space planning should take into account the 
species, habitats, and landscape configurations that might influence ecological sys- 
tems, which, in turn, can support human life efficiently and provide increased psycho- 
logical and physiological health benefits. 

Indeed, much evidence has emerged in studies over the past two to three decades 
to substantiate the health effects of urban green spaces. Landscape researchers have 
tested different types of activities in natural and urban environments to measure the 
physical and psychological benefits and establish correlations between human ben- 
efit and the environment. In addition, a large body of research has emphasized the 
relationships between urban landscapes and human health and well-being and evalu- 
ated the landscape structures of green spaces in urban areas. Research on connecting 
or communing with nature has widely confirmed its benefits for health, such as re- 
storing attention, inducing positive emotions, and reducing stress and blood pressure.? 
Periods spent in green open spaces can thus have beneficial effects on human health, 
lowering the heart rate, relaxing muscles, and improving emotional well-being. In ad- 
dition, common green spaces bring people together and reinforce a sense of neighbor- 
hood and community. 

However, creating such a healthy urban environment is not without challenges. 
Rapid urbanization has significantly decreased the amount of green open spaces in 
urban environments, and the limited green spaces in cities and their designed features 
may not be adequate to meet the needs of contemporary urban dwellers for contact 
with the natural environment, exercise, and other active and passive recreational ac- 
tivities. For green spaces to provide restorative effects on human health, one of the 
first steps toward understanding the relationship between urban landscapes, human 
health, and well-being is to evaluate the landscape structures of urban green spaces. 

The landscape structure of an area can be defined by specific parameters such as 
the site’s environmental characteristics, types of land cover, and the spatial compo- 
sition or configuration of landscape elements. Green open spaces with different land- 
scape structures can be expected to produce different health benefits. In urban areas, 


there is potentially a great diversity of green spaces— parks and gardens, institutional 
open spaces, community gardens, urban farms, leisure farms, etc.— each of which can 
encourage different mechanisms of recuperation to varying degrees. Thus, while the 
general health effects of green spaces have been confirmed, the specific effects on the 
built environment in the case of Taiwan and the mechanisms leading to these effects, 
especially with regard to brain activities, are still generally not known. 

In this chapter, we share new insights that have emerged from recent studies on 
urban landscapes in Taiwan. We aim specifically at discussing the effects of different 
typologies of green spaces on human health, focusing on three case studies: leisure 
farms, campus open spaces, and the effects of combinations of common elements in 
the Taiwanese natural landscapes on health responses and brain activity. 


Physical and Psychological Benefits of Looking at Landscapes 

With the growing importance of creating a healthy urban environment through green 
spaces, an increasing number of studies have been undertaken in the fields of envi- 
ronmental psychology and landscape ecology and in studies on the beneficial effect of 
landscapes, with a focus on topics such as the attention restoration theory, stress re- 
covery theory, landscape preferences, and flow experiences. A growing empirical base 
now shows that people reduce stress through leisure activities in urban parks, urban 
streets with trees, and other green spaces, as confirmed by monitoring selected urban 
dwellers’ heart rates and conducting electromyography (EMG) while the participants 
contemplate natural scenery. The results point out that green settings may release 
city dwellers’ stress more effectively than built up environments.3 Other recent stud- 
ies have compared exposure to green urban streets with exposure to barren streets 
and show that walking along streets planted with leafy trees improves city dwellers’ 
attention restoration and emotion regulation.* Visiting leisure farms and agritourist 
parks— popular outdoor activities in Taiwan—can also help reduce stress in one’s daily 
life and induce healthy benefits for city dwellers. 

A variety of methods has been employed to understand health responses, ranging 
from self-reported health surveys to the use of saliva and blood samples, and, increas- 
ingly, non-invasive medical equipment. For instance, to understand the physiology 
of health responses to landscapes, several studies have used biofeedback machines 
such as electroencephalographs (EEG) and electromyographs (EMG) and the measure- 
ment of heart rate variability (HRV) to analyze relationships between landscapes and 
the subject’s biofeedback. Other recent studies have focused on various types of nat- 
ural landscapes and green open spaces, examining issues related to landscape ecol- 
ogy, natural environments, and human psychophysiology on different scales.> An 
innovative approach to providing a precise understanding of the interaction between 
humans and their environment, focusing on the relationship between brain reactions 
and landscapes, is called functional magnetic resonance imaging (fMRI); it assesses 
the activated and rehabilitated areas in the brains of the urban participants, who are 
monitored while contemplating different types of landscape sceneries.® 

Given that health responses to green space exposure are complex, since they 
might, for instance, be mediated by individual character, habits, and lifestyle as well 
as the myriad of environmental factors not necessarily connected with landscape 
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interactions through a conceptual framework. We propose the framework “Therapeu- 
tic Landscapes,” based, first, on an analysis and assessment of the design of a specific 
open space, and, second, on a theoretical framework— which includes evolution the- 
ories, landscape ecology, and landscape planning—in order to consider how a site’s 
composition (its general spatial configuration, varied landscape elements, and eco- 
logical structure) influences human beings and other living creatures present on that 
site, and their relationships. The framework is completed by observing the physiolog- 
ical and psychological health benefits that therapeutic landscapes provide individu- 
als. For instance, well-structured landscapes, trees, and water features designed in 
built-up environments may decrease feelings of unease and induce positive emotional 
reactions. 

The framework was applied to three different typologies of open spaces, both ar- 
tificial and natural, typical in Taiwan,’ and translated into the following three case 
studies: discussing the use of physiological indicators (e.g., electroencephalography), 
functional magnetic resonance imaging (which measure brain activities), and self- 
reported health observations for understanding the characteristic natural landscapes 
and designed green open spaces in Taiwan and the benefits that humans might gain 
from them. 

The first case study focuses on the relationship between a leisure farm environ- 
ment and general human health benefits. The second explores how the sense of qi (vi- 
tal energy) is experienced in the environment, when practicing qigong on a campus 
site, measuring the relationship between the qi experience (the sense of vital energy 
flowing into the body) and flow experience (as one balances skills and challenges, one 
can feel a sense of intrinsic enjoyment). Campuses are specific research sites and valu- 
able landscape typologies in Taipei, as they function not only as recreational spaces for 
the university population but also as urban parks for nearby residents. The third case 
study describes city dwellers’ brains activities when stimulated by viewing different 





Fig. 1 San-Fu Leisure Farm, in northern Taiwan. Leisure farms are popular places for recreation in Taiwan, loosely 
modelled on agricultural landscapes. 
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landscape types to understand the important elements of the relationship between 
landscape research and neuroscience. 


Leisure Farm Environment and Human and Health Benefit 

The first study focused on leisure farm environments in suburban Taiwan and used 
biofeedback instruments to capture the physiological and psychological responses to 
vernacular landscapes (equivalent to the satoyama in Japan) of selected urban resi- 
dents.® 

To understand the health benefits of leisure farms in Taiwan, the six most popular 
productive landscape types were selected in seven research sites —including horticul- 
tural areas, fish farms, and mountainous and forested landscapes. The chosen leisure 
farm sites represent places that tourists like to visit and are characterized by different 
degrees of naturalness, scale, and function: in northern Taiwan, San-Fu Leisure Farm 
(Fig.1), Sheng Yang Leisure Farm (Fig.2), and the naturally laid out forested area of 
Fushan Botanical Garden (Fig. 3); in central Taiwan, the Highland Experimental Farm 
of the National Taiwan University, Lienhuachih Research Center at Taiwan Forestry 
Research Institution (Fig. 4), and two gardens at the Taichung District Agricultural Re- 
search and Extension Station, Council of Agriculture, Executive Yuan (Fig. 5). 

In relation to the participants’ physiological and psychological responses mea- 
sured using an electromyograph, an electroencephalograph, and blood volume pulse, 
as well as considering their answers to specific questions related to attention recov- 
ery, mindfulness, aesthetic preferences, and emotions,? we found that leisure farms 
with cultivated fields dotted with trees and fish farms produced lower levels of per- 
ceived recovery than wooded areas and open mountain landscapes. Other environ- 
ments characterized by extensive water features possessed better-perceived natu- 
ral and ecological properties and promoted better attention recovery. These results 
are consistent with the “Attention Restorative Theory,” which indicates that the more 





Fig.2 Sheng Yang Leisure Farm, in northern Taiwan. Engaging with a rural environment—in this case at a fish farm— 
provides a respite for urban dwellers. 
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Fig.3 Fushan Botanical Garden, in northern Taiwan. The forested area in this botanical garden provides a spiritual 
and uplifting experience. 











Fig. 4 Lienhuachih Research Center, Taiwan Forestry Research Institution, in central Taiwan. Visitors are encouraged 
to stroll through the soothing and healing environment of this lush woodland. 
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natural an environment is (or appears), the better the recovery from cognitive fatigue 
is. Natural landscapes can facilitate positive emotional experiences and increase sus- 
tained voluntary attention, especially for people who are fatigued.? 

Furthermore, we found that when the participants only sat silently and did not 
pay attention to specific features (being thus less aware or less observant of the envi- 
ronment around them), their forehead muscles were more relaxed. In contrast, if the 
participants felt pleasure and contentment, or perceived the environment as a broad, 
isolated landscape, their forehead muscles were less relaxed. This suggests that partic- 
ipants were less familiar with this type of environment and thus paid more attention 
to it. We inferred that the degree of relaxation in forehead muscles might be related 
to the degree of involvement in the environment the participants experienced. The 
alpha wave results, indicating the relaxation of an awakened condition, showed that 
when the environment had elements that stimulated higher attention recovery, and 
the more the participants liked the environment and felt a sense of happiness, the 
greater the physical response shown in the alpha waves of the left part of the brain. We 
confirmed that the participants felt relaxed when they experienced the environment. 
Our results are consistent with Hung and Chang’s findings that city dwellers are more 
relaxed when viewing mountains and urban parks, as indicated by higher-frequency 
alpha waves." In the psychological response results, we found that the participants 
felt the sense of a restorative environment and a sense of calm and discernment when 
judging their positive preferences, happiness, and arousal in the six landscape types. 


Health Benefits Campus Green Open Spaces Provide 

City dwellers seek opportunities for closer contact with the natural environment 
through active recreational activities in natural surroundings and green open spac- 
es. One important type of physical activity in East- and South-East Asian cities with 
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Fig.5 A garden with pond within the Taichung District Agricultural Research and Extension Station, Council of 
Agriculture, Executive Yuan, central Taiwan. 


a large Chinese population is qigong, which is a key traditional Chinese cultural and 
health activity. It is a type of mediation that restores energy (qi) to the body, mind, and 
spirit. When people calm down, relax, and move, they might feel qi energy flowing 
through their bodies and experience happiness, tranquility, or enjoyment.'? Moreover, 
qigong masters can feel a sense of dao or tao (a psychological feeling, a sense of con- 
sciousness, and realization of the truth or philosophic ideas) when they are in a deeper 
spiritual state of union and transcendence." 

In this study, we aimed to explore the qi experience in urban green spaces. We con- 
sidered the qigong in the people-environment interactional activities to be capable of 
inducing a state of complete task absorption, cognitive efficiency, and intrinsic enjoy- 
ment—in other words, an optimal experience according to Csikszentmihalyi’s theory 
of the ‘flow’ experience.™ 

Focusing on 30 sites within the National Taiwan University’s main campus, in- 
cluding meadows, open spaces planted with trees, plazas, and designed open spaces 
around buildings featuring ponds and meadows, we aimed at understanding how 
campus greenery and designed open spaces can help urban residents gain qi experi- 
ence, recuperate, and benefit from opportunities for reflection (Figs. 6, 7).15 

To assess individual qi experiences in the various open spaces within the campus, 
students attending the NTU’s main qigong classes were invited to practice qigong on 
the selected sites and then to describe their feelings about the qi practice and relate 
it to the specific sites (e.g., a clear sense of qi, smooth qi practice, a strong qi feeling in 
outdoor environments that produce a greater sense of gi, and the physical and mental 
stages of entering the qigong state).1*6 Their responses led to the definition of five cat- 
egories: feeling of gi, mind, gi and consciousness, physical and mental benefits, and 
the feeling of dao. To analyze the participants’ flow experience, the Flow State Scale?” 
(FSS) developed by Tenenbaum, Fogarty, and Jackson was used." 
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Figs.6, 7 National Taiwan University’s main campus features meadows, wooded areas, plazas, and ponds. Students are 
encouraged to practice qigong while viewing the trees. 
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Results of the analysis indicated a strong correlation between flow experiences and 
qi experiences; in other words, the Western concept of inner flow is related to the an- 
cient Eastern discipline of qi. These results support the study by David and Marc, who 
found that when participants achieved deep flow and deep qi, they felt a state of spir- 
ituality and dao. In wooded and water landscapes, participants reported the best qi 
and flow experiences, supporting the ‘savanna hypothesis’? proposed by Balling and 
Falk.2° Chen described qi practitioners as preferring to perform automatic body move- 
ment (an action one automatically performs with one’s body) on grasslands, breathing 
in beneath large trees,?1 and sitting under trees and adjusting their breathing. 


Using fMRI to Study Participants’ Brain Activities while Viewing Different Landscape 
Types 
The last study presented here?? aimed at analyzing the relationship between urban 
landscapes and psychophysiological well-being by using functional Magnetic Reso- 
nance Imaging (fMRI) to compare brain activities and the perceived restoration effects 
on urban dwellers, while they observed images of different types of natural and de- 
signed landscape: mountains, forests, aquatic landscapes, and urban landscapes with 
heavy traffic in Taipei, Taiwan.23 Three representative photographs for each landscape 
type were selected and submitted to the observers,24 whose attention restoration was 
tested with the short version of Berto’s Perceived Restorativeness Scale (PRS),?5 apply- 
ing the categories ‘being away, ‘fascination,’ ‘extent,’ and ‘compatibility.’2¢ 

The results from 142 respondents showed that urban landscapes induced the least 
attention restoration, while mountainous and water landscapes provided better atten- 
tion restoration than forest landscapes. Analyzing the 39 valid samples in the fMRI 
experiment, we found that the right and left cuneus were activated while viewing “ur- 
ban versus mountain” contrast. The right and left cuneus, right cingulate gyrus, and left 
precuneus2’ were activated while viewing “urban versus water” contrast. Based on the 
results, activities in the areas of the brain responsible for visual processing and being 
attentive respond differently to images of urban and natural settings, especially when 
comparing an urban environment with a water landscape. 


Conclusion 


These three studies lead us to confirm the beneficial health effects of natural environ- 
ments. Compared to urban environments, leisure farms in Taiwan provide humans 
with positive psychological and physiological health benefits. Our results also suggest 
that openness, unique compositional features, naturalness, and restorative elements 
may be important aspects in designing leisure farm environments. 

In the qi and flow study, the results show a high level of consistency between the 
flow experience and the qi experience when practicing qigong in green open spaces, 
particularly those characterized by grassland, trees, and locations in the proximity of 
water. Our results are generally in line with previous research studies. For example, 
White et al. have suggested that built environments with water landscapes are as 
restorative as ‘green space.’28 

The fMRI studies on psychological responses showed that water and mountain 
landscapes provided the best attention-restoring quality among the four landscape 
types. In addition, the fMRI results in general confirmed that when viewing urban 
landscape photographs, humans pay more attention, consume more, and exhibit 
higher levels of cognitive functions, leading to the activation of more brain areas. How- 
ever, the composition, textures, and elements of these landscapes are very diverse in 
both urban landscape and natural landscapes, and thus there is also a significant dif- 
ference between them. Further research is needed to clarify the health benefits of dif- 
ferent landscape attributes. 

Despite these findings, there are a multitude of factors which affect health, with 
complex interactions between these factors. Much still remains to be discovered sys- 
tematically about human responses to different natural landscapes. More studies are 
needed to raise both awareness about the importance of green spaces and concern 


about the quality and quantity of green spaces in urban areas. 
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Productive Urban Landscapes: Emerging 
Hybrid Iyoologies of Form and Function 


Jessica A. Diehl, Kate Oviatt 


Introduction 

With rural to urban migration and the densification of cities, growing food in the ur- 
ban context has become more commonplace, as evidenced by a rise in household and 
community gardens, rooftop and vertical farms, and other forms of urban agricul- 
ture.’ Is this increase in urban production ushering in new opportunities for social 
change, where, according to Lesher, it can benefit both the urban poor and more af- 
fluent city-dwellers by targeting gaps in the food system, have a positive impact on 
urban development, and raise the quality of life and livelihoods through increased 
employment opportunities and improved access to high-quality food and social oppor- 
tunities?? Realistically, there are limits to the ability of urban agriculture to facilitate 
such far-reaching, positive change. It is not useful or possible to discuss the benefits 
and limitations of urban agriculture’s potential without contextualizing it through the 
local socio-cultural, economic, and ecological characteristics within which it arises. 

Urban agriculture can simply be defined as the growing of plants and the raising of 
animals within and around cities;3 however, the distinguishing characteristic is that 
it “is an integral part of the urban economic, social and ecological system: urban agri- 
culture uses urban resources (land, labor, urban organic wastes, water), produces for 
urban citizens, is strongly influenced by urban conditions (policies, competition for 
land, urban markets and prices) and impacts the urban system (effects on urban food 
security and poverty, ecological and health impacts).”* Productive urban landscapes 
are the spaces that support urban agriculture and also contribute other social, ecolog- 
ical, and environmental benefits such as filling gaps in local food access and support- 
ing biodiversity.5 Manifesting in a variety of forms, often with different functions, pro- 
ductive urban landscapes meet different social, economic, and environmental needs. 
For example, cultivation on underutilized, marginalized land by low-income residents 
contrasts sharply with a city park offering community garden plots to affluent city 
dwellers for social interaction. Diverse production strategies, such as community gar- 
dens, urban farms, and edible school gardens, all fall under the broad umbrella of pro- 
ductive landscapes, and new approaches are emerging that combine form and func- 
tion in innovative ways as a reflection of local characteristics. 

To bring coherence and comparability to this wide assortment of strategies, we 
first summarize productive urban landscapes based on categories defined by form and 
function. This chapter then takes a global perspective to highlight emerging hybrid 
typologies of form and function in five high-density cities— Jakarta, Indonesia; Delhi, 
India; Quito, Ecuador; Singapore; and Kuala Lumpur, Malaysia. They are examples of 
rapidly expanding, densifying metropolises, and issues of food security and public 
space availability are central to their agenda. In each case, productive urban land- 
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and enable social change by adapting to the particular urban context, meeting the 
needs and interests of the local population. 
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Defined with such a broad and far-reaching conceptualization, productive urban land- 
scapes vary substantially based on form and function. We use and expand on the 
terms form and function from the literature on urban planning and landscape archi- 
tecture to detail the varied aspects of production. In the context of productive urban 
landscapes, the term ‘form’ is used to identify the physical elements that comprise 
the landscape and the characteristics that define its physicality and visual character.® 
The term ‘function,’ by contrast, refers to the activity that occurs in the space and the 
purpose these activities serve as well as underlying systems and processes. While dis- 
tinct, form and function are highly interrelated; a landscape’s form can often dictate 
its function, and, likewise, the function a space serves will shape and drive its form.’ 
In Boxes 1.1 and 1.2, we identify categories within form and function that are relevant 
for conceptualizing productive urban landscapes. The various attributes of form and 
function distinguish productive landscapes from one another and provide a frame- 
work for comparing and contrasting the various manifestations of productive land- 
scapes in different cities. 


Box 1.1 Productive Landscape Form 


Location. One of the most critical influences on the form and function of a produc- 
tive landscape is location. Productive landscapes can be within the urban fabric or 
on the peri-urban fringe. Location serves as the context that prescribes opportunity 
and restriction on who, what, why, and how the landscape will be used. 


Proximity. Three degrees of proximity of productive urban landscapes to devel- 
oped infrastructure are defined as: on-plot (on or adjacent to a residence or other 
building), in the neighborhood (within close proximity to buildings), or off-plot 
(not associated with any building).® Proximity impacts the scale of operation 
and biophysical requirements of solar orientation, circulation and access, water 
availability, soil health and nutrients, and seasonal climate and micro-climate pat- 
terns. 


Land-Use Zone. Urban planning policies prescribe specific land uses through zon- 
ing. Zoning policies can restrict, explicitly permit, or not restrict (implicitly permit) 
urban agriculture. Examples of where productive landscapes may overlap other 
land uses include: city centers, residential areas, former industrial sites, commer- 
cial areas, infrastructure corridors, and undeveloped or under-utilized land. 


Land Title & Tenure Status. This category relates to land ownership and occupan- 
cy. Ownership is whether the land is privately owned or leased, semi-public, or 
public land.? Land occupancy can be formal (registered), waiting for approval or 
registered as transitional land, or informal (not registered).1° Combined together, 
land title and tenure status impact productive landscapes in terms of permanence/ 





temporality, access, and maintenance. 


Scale & Intensity. The size of a productive space can range in scale from a small con- 
tainer garden to a large commercial farm. Similarly, intensity of production relates 
to the quantity, density, and diversity of products generated within a space. Taken 
together, a productive landscape can typically be categorized as either small-scale 
subsistence, medium-scale semi-commercial, or large-scale commercial." There are 
also examples of mini- and micro-farming in plant containers and on balconies. 


Technology. The technology used for production can range from none (rain-fed in- 
soil production) through found and recycled objects to highly specialized, engineered 
instruments. The kind of technology used will be significantly influenced by the agri- 
cultural strategy as well as the scale and intensity of production and impacts cost 
and maintenance. For example, traditional agricultural systems are typically rain- 
fed or manually irrigated, often use organic inputs, and are based on manual labor; 
these systems rely on very little technology for production. In contrast, a larger-scale, 
conventional approach to production will typically have an irrigation system, use 
manufactured organic or biochemical inputs, and utilize mechanized equipment; 
these systems are reliant on specialized technology for production. Examples of dif- 
ferent types of technology include, but are not limited to: irrigation systems, green- 
houses, organic or biochemical inputs, plows, and agricultural machinery. 


Materiality. Materiality is the visual character of the objects and structures of the 
site. This category relates to whether the productive landscape is based on a ver- 
nacular or designed landscape. It can visually match or mimic the natural envi- 
ronment, express architectural or highly engineered forms, or take a more organic, 
artful expression. 


Box 1.2 Productive Landscape Function 


Strategy. The form that a productive landscape takes is fundamentally determined 
by the agricultural strategy that is applied. Agricultural strategies differ in terms 
of production methods, the type of inputs used, and even the values and beliefs 
of producers. Importantly, the agricultural strategy influences the form of a pro- 
ductive urban landscape by governing how the space is organized and managed. 
Examples of different agricultural strategies include permaculture, agro-ecology, 
traditional growing methods, and conventional/industrial approaches. 


Social Integration. Productive landscapes are managed by a range of actors from 
individuals to citizen groups and institutions. Social integration relates to the 
degree of social organization, which can be low (individual), medium (neighbor- 
hood-level), or high (city/district-level).17 Examples are victory gardens, commu- 
nity gardens, and school gardens, respectively. 


Degree of Profit Orientation. This category relates to the economic intention for 
the crop and can be categorized as self-consumption, semi-market oriented (com- 
bining both self-consumption and market sale), or market oriented."3 


Product. This category defines what is produced by the landscape and includes: 
food including vegetables, fruit, and livestock; non-food including flowers, orna- 
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mental plants, wood or other products; or mixed (food and non-food). The culti- 
vation of these products is the primary function of a productive landscape and will 
greatly determine its form. 


Water Management. Water is managed on two scales in the productive urban 
landscape: the plant and the site. The plants system can be managed as open or 
closed, meaning water flows in/out of the system or water flows into and is re- 
tained or recirculated in the system. The site system can be integrated with, or 
separated from, city-scale hydrologic processes. Although water management is 
closely tied to form, productive landscapes with fundamentally different water 
management can take the same visual form, for example a community garden that 
uses city water versus one that collects rainwater. 


Multi-functional. In addition to producing food, productive landscapes contrib- 
ute other social, economic, and environmental benefits. Examples include skills- 
building and education, sustainable livelihood opportunities, community devel- 
opment, increased food security, and stormwater management. Benefits can be 
direct in the form of income earned or indirect in the form of empowering vulner- 
able social groups and can range in scale from on-site soil remediation to reducing 





dependence on the global food system. 


Case Cities 
To explore how productive urban landscapes manifest and enable social change by 
adapting to their particular urban context, we characterize urban agriculture in different 
case cities throughout the world. The selected cities are global examples of metropolises 
that are rapidly expanding and in which urban 
agriculture is being implemented as a means 
of addressing the challenges that accompany 
such growth—for example, food insecurity 
and social integration. We highlight how pro- 
ductive urban landscapes are unique in form 
and function in each city, beginning with re- 
purposed public alleys manifesting as co-cre- 
ated community gardens in Jakarta, moving 
next to a vast floodplain supporting sustain- 
able livelihoods in Delhi, looking at how back- 
yard gardens enable community development 
in Quito, turning to Singapore where entrepre- 
neurs combine both market and social-based 
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the city, these emerging hybrids are an expres- 
Fig.1 Figure ground of urban agriculture in Jakarta, 


sion of social change among local populations 
Indonesia, illustrating the fragmented peri-urban agri- 
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and demonstrate how productive urban land- 
scapes can serve multiple functions. 


culture that is disappearing due to rapid develooment 
and urbanization of the city. 





Fig.2 An example of a low-tech hydroponics system in a residential neighborhood in central Jakarta. 
This system is constructed and maintained by local residents as part of the extensive back-alley network 
of community gardens. 


Jakarta, Indonesia: Co-Created Community Gardens 

Two distinct types of productive landscapes can be recognized in Jakarta—a shrink- 
ing peri-urban fringe and a proliferating community garden movement within the 
urban fabric. The capital of Indonesia, Jakarta is one of the largest cities in the world, 
with a population of 10.5 million and a 2 percent annual rate of growth."5 Following 
a common trend among rapidly urbanizing cities, Jakarta’s peri-urban fringe is being 
developed. Much of the development is a mix of commercial and high-rise residential, 
which is driving rapid change in land-use policy to bolster economic development in 
rural areas traditionally in agricultural use. What remains is a patchwork of discontin- 
uous urban farms, many with limited tenure status on land marked for future devel- 
opment (Fig.1). On the other hand, there is the emergence of Gang Hijau— Indonesian 
for ‘green alley,’ a hybrid that is repurposing public spaces located within the urban 
fabric for household food security. 

Originating in 2011 as a grassroots movement in a middle-class neighborhood, 
Gang Hijau was started by just one resident with agricultural knowledge by grow- 
ing food on public land and teaching neighbors how to farm using organic methods. 
By 2017 it had expanded to three adjacent alleys with 150 participating households, 
prompting the mayor and the Office of Food Security, Marine and Agriculture (KPKP) 
to take action to support development of additional productive urban alleys. The KPKP 
currently promotes new gardens throughout the city by offsetting start-up costs and 
providing planting materials. 

The location of Gang Hijau—as the name states—is along alleyways (in the ur- 
ban context). The alleys are publicly owned but located in residential enclaves with 
two- and three-story single-family detached and attached homes, maintained by the 
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Fig.3 First Gang Hijau, ‘Green Alley,’ Jakarta, Indonesia. This network of community gardens lines publicly owned 
alleys behind privately owned residential dwellings. Gardens are maintained and managed by the local residents 
with government support. 
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proximate residents (on-plot). Although not registered, these new productive urban 
landscapes are recognized by the city government as legal use of land. The alleys con- 
sist of small-scale, mostly container grown subsistence gardens that mix soil-based 
container plants and low-tech, low-cost hydroponic systems (Fig. 2). When there is 
not enough rain, residents water plants by hand using city water. Organic methods 
are practiced, including composting, recycling, and upcycling of neighborhood waste 
materials; the result is a whimsical maze of pedestrian pathways (Fig. 3). 

In terms of function, there is a high degree of social integration; neighbors share 
labor, produce, knowledge, and local happenings, and there is even a small, free library 
set up for book exchange (Fig. 4). The green alleys are a mix of vegetables, herbs, fruits, 
and ornamental plants. Although the crops are primarily for self-consumption, reduc- 
tion of household grocery bills can offset upkeep costs. The government also encour- 
ages households to participate in the informal market to sell extra produce, thereby 
directly contributing, albeit modestly, to household income. 

Jakarta’s Gang Hijau are corridors of community gardens produced by and for 
the local residents, thereby improving food security, building social capital, and 
contributing to neighborhood alley beautification. The productive urban alleys rep- 
resent an emerging hybrid manifestation of social change, starting with one indi- 
vidual re-purposing underutilized back alleys and evolving into a network of commu- 
nity spaces with city-level government support and funding. This case highlights the 


potential for residents to see change and 
enact change; it is a truly co-created com- 
munity garden. 


Delhi, India: the Unplanned Continuous 
Productive Urban Landscape 

Like Jakarta, Delhi is a national capital. 
And, like Jakarta, Delhi is urbanizing and 
developing at a rapid pace. The current 
population of 26.5 million people and a 
2.2 percent annual rate of growth, howev- 
er, puts it in a small group of megacities 
that include Tokyo, Mumbai, and Sao Pau- 
lo.1 It is quite common for Delhi residents 
to have a few potted herbs and small veg- 
etables such as chilies on their balconies 


W 
- 
N 
4 


and terraces; however, the vast majority 
of food grown in the city is found on the 
peri-urban fringe and the floodplain of the 
Yamuna River (which flows east along the 
city center) (Fig.5). Surrounded by rapid 
urbanization, agriculture on the Yamuna 
River floodplain has emerged as a hybrid 





that represents an unplanned, continu- Fig.4 This small community library is located in a ‘Green Alley’ 
ous productive urban landscape support- in Jakarta. It is an example of how public spaces can be 
. . . . . repurposed to serve multiple and diverse social functions. 
ing sustainable livelihoods of low-income 
households. 

Considered at a small scale, agriculture on the Yamuna River floodplain is made up 
of a patchwork of thousands of small shareholder farmers. However, at a large scale, 
the plots aggregate as a continuous form transecting the highly dense urban core and 
extending out to the rural periphery (Fig. 6). The continuous functioning of agriculture 
on the Yamuna River floodplain is unique among cities as highly urbanized as Delhi— 
most cities have converted their urban waterways into concrete channels; however, 
the spatial manifestation in Delhi is not arbitrary. It is a result of the interaction of 
geographic and climatic conditions and political economic context. By the mid-1900s, 
Delhi’s population exceeded 1 million residents, with formal and informal settlements 
creating a dense urban fabric built up to the edge of the Yamuna River floodplain: an 
amalgam of river, farmed floodplain, expressway, and low-to-mid-rise mixed-use de- 
velopment (Fig. 7). The annual monsoon occurs from late June to mid-September, with 
precipitation peaking in the month of August and the Yamuna rising by up to two me- 
ters to inundate the wide floodplain.’”? The economic and ecological costs have been 
too prohibitive for most developers to build on the floodplain. Further complicating 
the issue, rapid urbanization of Delhi has resulted in extreme pollution of the Yamuna 
River (the primary water source for the city). Despite all these challenges, rapid urban- 
ization, rising land values, and land scarcity puts intense pressure on developing the 
‘vacant’ Yamuna River floodplain.™ 
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Fig.5 Figure ground of urban agriculture in Delhi, India, 
illustrating the continuous peri-urban ring of agriculture 
that extends into the core of the city along the Yamuna 
River floodplain. 





The Yamuna farms are located in urban to 
peri-urban contexts, and the majority of farm- 
ers live informally in tents and reed structures 
on-plot.19 The land is officially owned by the 
Delhi government and zoned as undeveloped 
land, but it is scattered with privately owned 
plots and occupants with land rights that fall 
within a legal gray area. It is estimated that 
approximately 2,500 households currently cul- 
tivate a corridor of 5,000 acres.?® The produc- 
tive landscape comprises small-scale, market- 
oriented farms (0.3 to 1.67 acres) making use 
of a mix of organic and chemical production 
methods and bore-wells for irrigation—due 
to high levels of pollution and toxicity of the 
Yamuna river. It is a low-tech approach that 
mimics the landscape form and materiality of 
rural agriculture. 

Although not socially integrated (farm plots 
are managed by individuals and households), a 
complex network of relationships has evolved 
to meet social and economic needs. There is a 
high degree of profit orientation, and the farm- 


ers boast that “there is a market for all quality of produce”;?? however, a small quanti- 
ty of crops is reserved for household consumption, thereby ensuring household food 
security. Farms primarily grow high-value vegetable crops (eggplants, leafy greens, 





Fig.6 Delhi. This image looks like one continuous urban farm, but in reality, it is comprised of many small 
plots managed by multiple families. Mid-rise apartment blocks and wastewater infrastructure, visible in 
the background, are located at the edge of the floodplain. 
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Fig. 7 Delhi. Satellite imagery illustrates the interface between urban fabric and the Yamuna River 
floodplain. During monsoon season, the Yumuna River can inundate the floodplain to the built-up edge. 


okra, cilantro) with some fruit growers and ornamental nurseries. Water management 
is simple, and farmers adhere to natural hydrologic cycles by tapping into the water 
table. In fact, increasing rural droughts are a primary driver of migration of many of 
the Yamuna farmers because of the reliability of natural water cycles in Delhi. 

Delhi’s Yamuna River floodplain is an emerging hybrid as an unplanned, continu- 
ous productive urban landscape (CPUL). CPULs, first coined by Viljoen and Howe, are 
defined as productive landscapes that are linked together linearly and connect to the 
countryside.22 CPULs are envisioned as designed landscapes integrated with urban 
planning that combine urban agriculture with other functions—in this case sustain- 
able livelihoods. Delhi is unique in that it is neither designed nor planned, but rather 
the result of a lack of design and planning of the Yamuna River floodplain (the afore- 
mentioned economic and ecological limitations). In addition to small-scale livelihood 
stability for poor, marginalized households, as a CPUL it provides critical city-scale 
ecosystem services; the floodplain mitigates annual monsoon flows, absorbs untreat- 
ed wastewater (only half of city effluent is treated), offsets urban heat island effect, 
and serves as the largest green corridor transecting the city. This case highlights the 
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potential for cross-scale integration of productive landscapes that support environ- 
mental and economic health. 


Quito, Ecuador: Household Gardens for Community Development 

Compared to the other case cities, the capital of Ecuador, Quito, is a relatively small 
city; in 2016, the official population of Quito was 1.8 million, with a 1.7 percent annual 
rate of growth.?3 Quito is a sprawling city located high in the Andes Mountains, mak- 
ing it the world’s second highest capital. The city is concentrated in a valley surround- 
ed by steep mountains, with peri-urban agriculture on the periphery, where the slope 
of the valley begins to rise up, and small backyard gardens scattered throughout the 
city (Fig. 8). The city of Quito is a leader in urban agriculture; in 2000, the city launched 
AGRUPAR (Agricultura Urbana Participativa, Participatory Urban Agriculture), a mu- 
nicipal program that provides agricultural training and extension services for house- 
holds and community groups such as schools, prisons, and nursing homes, bringing 
productive landscapes into the urban fabric. The mission of AGRUPAR is to increase 
food security among households and foster entrepreneurship in an effort to address 
un/underemployment in Quito’s low-income neighborhoods. Since its inception, 
AGRUPAR has trained thousands of city residents and helped to establish 2,500 gar- 
dens.?4 The program has gardens throughout the city, from the dense urban center to 
the peri-urban fringe. These productive landscapes range from small container gar- 
dens to large-scale, commercial businesses. 

Within this movement, a unique productive urban landscape has emerged: house- 
hold gardens for community development. While most of the gardens supported by 
AGRUPAR are independent efforts, there are cases where communities have banded 
together, motivated by concerns about issues 
in the community such as limited employ- 
ment opportunities, poor health indicators, or 
social isolation among residents. To address 
these issues, community members work to- 
gether to help one another establish their gar- 
dens, share production tips, distribute seeds, 
establish markets, and sell products. In some 
communities, profits from product sales are 
funneled to a community bank in which com- 
munity members can access credit. 

While the form of household gardens for 
community development varies among com- 
munities, there are some shared characteris- 
tics. In most cases, the gardens are backyard 
gardens, located on-plot (Fig. 9). Through spe- 
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gardens are managed by individuals, social 
integration is high, as community members 
work together and partner with the city (i.e., 
AGRUPAR). The gardens typically serve the 
dual purpose of providing food for household 
consumption, along with small-scale commer- 
cial enterprise. 

Household gardens for community devel- 
opment are an emerging hybrid that utilizes 
backyard gardens as drivers of social and eco- 
nomic change. The defining features of this hy- 
brid are that it is multi-functional and highly 
socially integrated; while the form is similar 
to other gardens in the AGRUPAR program, its 
function is unique to the community and its 
needs. Household gardens scattered through 
the urban fabric of Quito highlight the poten- 
tial of productive urban landscapes to be flex- 
ible mechanisms for community development. 


Singapore: Farming with a Social Purpose 

Singapore has a population of 5.7 million with 
a 1percent annual rate of growth.?5 The is- 
land city-state is 100 percent urban and has 
the third-highest population density in the 
world at over 6,000 inhabitants/square kilo- 


Fig.9 This backyard garden in Quito demonstrates how meter. In a country where the vast majority of 


even a small space can be productive enough to sell 


land is state owned, there are two distinct es- 


crops at the local market and contribute to household 


income. 


tablished forms of productive landscapes that 

are recognized as part of the urban structure: 
large-scale urban farms located in the northwest and small to medium-scale commu- 
nity gardens distributed throughout the residential areas (Fig.10). However, a meager 
0.9 percent of land use is allocated to agriculture, and farming is restricted to poultry, 
eggs, fish, and vegetables.?® The lack of land for productive purposes has inspired a 
new, creative model for farming in the city that appropriates areas that are not zoned 
for agriculture: farms with a social purpose. 

Emerging as a political, economic hybrid typology of urban agriculture, farms 
with a social purpose are redefining both land use and labor in Singapore. Located 
on top of or adjacent to buildings zoned as commercial or residential, these socially 
oriented urban farms are leasing rooftop and vacant land space that is not zoned for 
agriculture—but legally repurposing it to grow food for profit. While the Singapore 
Land Authority (SLA) adheres to strict land-use classifications determined by the Ur- 
ban Redevelopment Authority, as the city-state looks for ways to achieve greater food 
security (90 percent of food consumed is imported), the SLA and other government de- 
partments are offering some flexibility in land-use restrictions for those entrepreneurs 
willing to have patience with a system that is not designed for adaptation. 
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Currently, four socially oriented urban farms are registered. These new hybrid 
farms are small- to medium-scale commercial farms making use of a wide range 
of systems and the latest technologies for vegetable production: from traditional to 
high-tech hydroponic and aquaponic systems that make use of the state-of-the-art 
technology (Fig.11). Food crops include herbs and vegetables tolerant of local climate 
conditions, with some farms taking orders directly from local restaurants. They use 
city water for irrigation and, while rooftop landscapes typically provide a stormwater 
management function, the hydroponic and aquaponic systems are covered, thereby 
creating a closed-loop irrigation system. 

The urban farms in Singapore with a social purpose represent an emerging hy- 
brid form of productive urban landscape because they are both socially oriented and 
for-profit. Typically, productive landscapes are either socially or market-oriented due 
to incompatibility between the two approaches in how to manage labor and owner- 
ship; but, Singapore’s hybrid entrepreneurs are demonstrating that a volunteer-based 
model can be profitable (and sustainable). The model is a mix of volunteer and paid 
workers, which offers a more reliable organizational (and labor-based) operation than 
relying on volunteers alone. A few socially oriented urban farms are even tapping into 
an under-represented labor market: differently abled citizens. In addition to volunteer 
opportunities, the farms offer workshops and skills training, and some sell and install 
home-grow hydroponic kits and systems. This case highlights the potential for urban 
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Fig.10 Figure ground of urban agriculture in Singapore. 
The map illustrates the concentration of urban farms in 
the northwest of the island contrasted with a scattering 
of community gardens across the residential city zones. 
Four socially oriented farms are barely visible at this 
scale, mixed among the community gardens (represented 
by gray circles). 
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Fig.11 Singapore's first rooftop socially oriented urban 
farm. Located on top of *SCAPE, a mall in the central 
shopping district of Orchard Road, it is dominated 

by hydroponic systems growing herbs (mint, basil). 
The crops are covered to prevent rainwater diluting 
the nutrient-rich water running through the system. 


farms to educate and engage citizens while 
also contributing to urban food security. 


Kuala Lumpur, Malaysia: the Future 

Kuala Lumpur, which currently has a popu- 
lation of 7.05 million with 2.1 percent annual 
rate of growth,?? is considered one of the fast- 
est growing urban places in South-East Asia 
in terms of population and economic devel- 
opment. Global market demand for palm oil 
has increased rapidly in recent decades, heav- 
ily contributing to changing the Malaysian 
agricultural landscape and its structure. Ma- 
laysia is the world’s second biggest export- 
er of palm oil, supplying 39 percent of global 
production.2® According to the World Bank, 
23.9 percent of the total land area in Malay- 
sia is classified as agriculture land; however, 
three-quarters of it is currently occupied by oil 
palm plantations— and demand is expected to 
grow, despite rising concerns about the envi- 





mecontributors, andthe GIS user community 








0 5 10 20 Kilometers Kuala Lumpur 
[C_) City boundary 
T Ba Rural agriculture 
0 45 9 18 Miles 


Fig.12 Figure ground of urban agriculture in Kuala 
Lumpur, Malaysia. The map illustrates the lack of urban 
or peri-urban agriculture. Large rural tracts of rural 
agriculture are visible west and southwest of the city. 


ronmental impact such monocultures have on 

local, original ecosystems. Despite the uncer- 

tain future for food security in such a dense city, there is virtually no productive land- 
scape within the urban fabric of Kuala Lumpur; the metropolis exhibits a rigid separa- 
tion between urban and rural land use related to agriculture (Fig. 12). 

The local government is currently ‘greening’ Kuala Lumpur by investing in street 
trees, sidewalk plantings, and grassy verges. However, increasing water scarcity, high 
maintenance costs of such manicured urban landscapes, and rising land values may 
be contributing to turning the focus to landscapes that produce rather than simply 
consume. Malaysia, like other countries experiencing migration from rural to urban 
areas and rapid urbanization, is an agglomeration of past and future, a place of pov- 
erty and wealth, tradition and high tech, inequity and fair opportunity. But low food 
security is an ever-present vulnerability. Not immediately visible on the city-scale, 
three emerging hybrid types of productive landscapes are being integrated into the 
urban structure. 

The first type of productive urban landscape is the for-profit community garden 
enterprise. These NGOs promote, organize, and manage small community gardens as 
non-profits with the main aim of increasing the social well-being of the local residents 
(Fig. 13). The NGOs profit from workshop and training sessions, the setup of gardens at 
private homes, and other design-build projects. By combining non-profit and for-profit 
activities and services, the NGOs are able to be economically sustainable and to con- 
tribute to the social good. 

The second type is the urban farm ‘growing’ out of the community garden, an ini- 
tiative supported by the local government through the Kempen Bumi Hijau (Green 
Earth Campaign) in the satellite city of Putrajaya. Located southwest of Kuala Lumpur, 
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Fig.13 Jakarta. A community garden in a mixed-use neighborhood. The garden is located adjacent to a 
café-restaurant where some of the harvested crops are used in the preparation of local dishes. The café 
is jointly managed by local residents, the restaurant staff, and a for-profit NGO. 


but still within the continuous urban fabric, Putrajaya is a planned ‘intelligent garden 
city, developed to house the government’s administrative hub away from the conges- 
tion of Kuala Lumpur. The Putra Hijau (Green) Program was initiated to encourage com- 
munity residents to engage in gardening activities to reduce risk of shortages in food 
supplies. The ‘farms’ are typically located in underutilized fringe spaces, for example 
along the rail line, behind a parking lot, or behind an apartment complex. The hidden 
location of these productive urban landscapes could be a factor in slow community 
adoption despite strong government support. 

The third type of productive landscape that is emerging is the traditional farm-cum- 
hydroponic conversion, a high-tech indoor system operating as a large-scale commer- 
cial farm. Although the farms are located in the rural context, this typology of produc- 
tive landscape warrants attention due to the lack of market-oriented urban agriculture 
within the urban fabric of Kuala Lumpur and the economic pressure to convert rural 
agricultural land to oil palm plantations. While the social benefits of such market- 
oriented enterprises are low, as farms-cum-hydroponic conversion these must recoup 
the high costs of converting from a traditional in-soil operation into a high-tech hy- 
droponic growing system; benefits are primarily environmental and include reduced 
pesticide use because indoor hydroponic systems are exposed to fewer pests than tra- 
ditional outdoor farming systems. 

These three examples highlight the diverse ways that productive urban landscapes 
can manifest in form and function, based on differing social, economic, and environ- 
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Fig.14 Form and function of emerging hybrid typologies of urban agriculture.* 


* Kuala Lumpur excluded 
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mental contexts. They are manifestations of community engagement and outreach 
(for-profit NGOs), changing habitation of urban residents (Putrajaya), and adaptive 
livelihoods (high-tech farms). 


Conclusion: Emerging Hybrids of Form and Function 
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Productive urban landscapes are more than simply spaces dedicated to growing food 
in the city; they are multi-functional, providing social, ecological, and economic bene- 
fits. The case cities presented in this chapter demonstrate how productive urban land- 
scapes in high-density cities can vary by form and function, driven by contextual 
distinctions in environment, culture, politics, and economy (Fig. 14). The examples of 
emerging hybrids illustrate how productive urban landscapes can be expressions of 
social change, as local populations adapt production to their particular city landscape 
to meet their unique needs and interests. In Ecuador, for example, citizens used agri- 
culture as a means of addressing issues in the community, turning backyards into 
not only productive spaces, but spaces for addressing social isolation and improving 
health. In contrast, in Singapore agricultural entrepreneurs recognized the challenges 
of urban production (i.e., limitations of land availability, the economics of paid labor 
versus the instability of volunteers-only, and a lack of knowledge about and appreci- 
ation for locally grown, organic produce); hence, the emergence of the socially orient- 
ed urban farm. 

The hybrid typologies discussed in this chapter provide a structure for characteriz- 
ing and comparing productive landscapes across diverse contexts based on attributes 
of form and function. The case cities of Jakarta, Delhi, Quito, Singapore, and Kuala 
Lumpur reveal the variety of forms and functions productive urban landscapes can 
take and highlight the role they have in enabling and expressing social change. Im- 
portantly, the case cities demonstrate the capacity of productive urban landscapes to 


contribute meaningfully to the social and economic well-being of city residents. 
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The urban landscape has evolved to address a range of human needs related to safety, 
shelter, economic opportunity, community, and quality of life. Food and sustenance, 
essential to human survival, has been relatively ignored in urban planning and design 
discourse and often relegated to a rural land use or framed in terms of impact on trans- 
portation and public health, not production.? Meanwhile, individuals and organiza- 
tions have continued to grow food in cities as a means to address many direct con- 
cerns, including nutrition, household income subsidy, social engagement, education, 
and much more. Urban residents’ needs and desires for fresh local food have inspired 
and supported a wide range of urban farms, community gardens, education programs, 
and farmers’ markets throughout the United States. After a century of trying to remove 
agriculture from our cities and suburbs, planners and designers have started seeking 
ways to re-insert productivity for its many educational, economic, and ecological ben- 
efits.2 Urban agriculture has re-entered the design imagination, drawing on existing 
examples embedded in urban communities, while also promoting new models that 
suggest dramatic urban transformation.? These visions of agri-urbanism frame urban 
agriculture as a system or infrastructure not unlike a park or street system and often 
highlight its networked capacity, both within cities and also reaching out to exurban 
agriculture communities. While this is a strong starting point, such visions are often 
conceptual, dismissing the reality of agriculture as an industry and underestimating 
the community commitment necessary to steward such change.* As urban agriculture 
is increasingly framed as economic development and an alternative food system, this 
omission imperils the success of such endeavors. 

In this chapter, we build a model for agriculture that integrates and responds to 
its urban condition. Central to the model is a deeper interrogation of the rationale for 
the project (the why), the people involved in establishing and sustaining the project 
(the who), and the results (the what). While acknowledging the practice of urban agri- 
culture is tied to broader agricultural and food system contexts, we also recognize 
the particularly urban justifications for the practice, including social engagement and 
well-being, education and nutrition, food production and access, and economic devel- 
opment, which connect the practice to a variety of programs, organizations, and insti- 
tutions and manifest as community gardens, institutional garden programs, farmers’ 
markets, and for-profit endeavors. Our intention is to expose the temptation to absorb 
multiple agendas without addressing the impetus or resources needed for success. In 
particular, the recent focus on urban agriculture as a business model often ignores the 
social and educational goals and services such programs aim to provide, while also 


earning income from sales. The model emphasizes the significance of stakeholders’ in- 
terests— from farmers seeking new market opportunities to non-profit community or- 
ganizations working to increase food access or nutritional quality—and suggests mu- 
tually beneficial opportunities. The model would not be complete without pragmatic 
considerations of the tangible results in terms of land, knowledge, networks, and met- 
rics used to measure success. 

To provide context for this model, we focus on efforts underway in New Jersey. The 
most densely populated state in the United States, New Jersey is home to urban, sub- 
urban, and exurban communities with varying degrees of local food access, land avail- 
ability, and political support for urban agriculture. While some cities, such as Newark, 
currently face development pressure that threatens urban agricultural projects, others 
like Trenton and Camden continue to struggle with disinvestment and vacancy and 
seek to attract urban agriculture entrepreneurs. Meanwhile, New Jersey farm advo- 
cates, once dismissive of urban agriculture, are realizing the value of connecting their 
interest in expanding direct marketing in urban and suburban communities by find- 
ing synergies with urban agriculture ventures, particularly those with social missions 
and connections to urban communities. With the model as guide, we highlight specif- 
ic endeavors that exemplify how practice is shaped by the urban social, political, and 
environmental context. 


A City-Integrated Agricultural Model 

In recent years, planners and city officials have become more receptive to urban agri- 
culture as a means to address food needs and economic opportunity.5 While these 
goals have encouraged some innovative community projects and small businesses, 
they tend to obscure other less quantifiable motivations that have historical prece- 
dents and contemporary significance. Urban agriculture has a long and episodic his- 
tory that has flourished in response to urban social and economic crises, such as the 
war and victory gardens of World War I and II, sustenance gardens of the Great De- 
pression, and community gardens responding to urban disinvestment of the 1970s.® 
While acknowledging that this history legitimizes urban agriculture’s presence in cit- 
ies, it also exposes important carry-over sentiments, beliefs, and practices that shape 
contemporary efforts. 

Our model of urban agriculture starts from this position of ‘layered roles’ and their 
implications for land access, stakeholders, and economic viability. We emphasize the 
importance of the initial rationale—the why — of urban agriculture and its consequent 
influence on who is involved and how the project is run. Many programs are mission- 
driven, with the farm or garden serving as a means to achieve social, educational, food, 
or economic goals. We reflect on four of the most common purposes behind urban ag- 
riculture—social engagement and well-being, education, food production, and enter- 
prise—and contextualize them within urban community needs and the consequent 
stakeholders and resources used to support the endeavor. At the same time, by distill- 
ing the key goals, we expose the tendency of such programs to shift and evolve to new 
priorities and opportunities, layering the effort with multiple desired outcomes but 
often with little acknowledgment of how this may change stakeholders and practice. 
The added goal of enterprise and income generation is of particular note in its impact 
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because many of these ventures grow out of the complex lived experience of urban 
communities, and most are supported by organizations with missions to serve urban 
communities. The resulting ventures cannot replicate conventional agricultural busi- 
ness models, nor can they thrive without networked support, both private and public, 
that enables access to land, training, and other resources. Our model for urban agricul- 
ture acknowledges the need for metrics— both quantitative and qualitative—to gauge 
success in balancing the social and economic goals of the community. 


Unpacking the Model: The Evolution of Urban Agriculture 
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A long-standing goal in urban agriculture has been to address urban residents’ well- 
being and to enable social engagement. Particularly during the 1970s and 1980s, many 
metropolitan areas across the country experienced a surge in community gardening 
and urban greening efforts as a response to the increasing economic disinvestment 
and neglect of urban communities, as well as urban residents’ resistance and engage- 
ment with the civil rights movement. By transforming vacant lots that were vulnera- 
ble to misuse into community gardens, urbanites exercised more control over land use 
and benefited from food as a household income subsidy.? Community empowerment 
and social and economic justice are fundamental characteristics of the urban agri- 
culture movement and have remained historically consistent over time. 

These efforts relied heavily on adopt-a-lot programs that provided underutilized 
or abandoned properties at little or no cost. The resulting programs were widely pro- 
moted as a win-win situation in urban communities across the country. Municipali- 
ties were masterful in externalizing the cost and responsibility of caring for derelict 
undeveloped urban plots of land onto the community. For amounts as small as one 
dollar per year, the municipality leased land to neighborhood residents or local orga- 
nizations. The municipality retained permanent ownership and residents were grant- 
ed temporary access to garden and green these lots in exchange for a commitment to 
clean and maintain the space. Even today, adopt-a-lot programs remain an important 
cleaning-and-greening public policy tool. 

An unanticipated consequence of the community’s lengthy tenure and investment 
in these garden plots has been a sense of permanence never intended by municipal 
government officials, who envisioned urban agriculture as a temporary land use. This 
framing of urban agriculture as community open space has posed a problem in cit- 
ies that began to redevelop and sought to reclaim these temporarily allotted sites for 
“higher and better use.”® As access to land became more tenuous, many grassroots 
and informal organizations associated with community gardens formalized into non- 
profit entities to advocate the protection of the gardens and to fundraise to support 
their work. 

By the late 1980s, urban agriculture was firmly rooted in the non-profit sector and 
sustained through significant public investment and private philanthropy. Urban agri- 
culture became an increasingly mission-driven intervention strategy layered onto var- 
ious social movements in the hope of achieving a wide variety of beneficial outcomes 
serving communities and individuals. The establishment of these urban gardening and 
agriculture groups as charity organizations and their near total reliance upon dona- 
tions and grants for survival is evident in constant shifts and pivots to follow the fund- 
ing streams and priorities of the charity organizations supporting their work. 


In addition to social well-being, urban agriculture is an important tool used in var- 
ious educational venues to teach about the environment, nutrition, and health, and as 
a service for less fortunate members of the community. Current efforts build on a long 
history of school gardens and youth gardening programs that link educational, civic, 
and employment training with the practice of farming and gardening.® Gardens and 
farms have been started by schools, universities, day care centers, faith-based insti- 
tutions, correctional facilities, hospitals, and health maintenance organizations as a 
means to reach people in a tangible and rewarding way, connecting the act of garden- 
ing/farming with mission-driven education goals. 

Whereas earlier justifications for urban agriculture focused on these qualitative 
goals of well-being and education, by the early 2000s the conversation had largely 
shifted to urban agriculture as local food production. Community organizations and 
policy advocates advanced the notion that developing small farms in the city might 
mitigate public health concerns about diet-related diseases and help alleviate dispar- 
ities in healthy food access. Philanthropic resources and funding priorities shifted in 
the direction of public health, healthy communities, and eliminating ‘food deserts.’ 
Anti-hunger and poverty relief programs sought to provide greater quantities of fresh 
and nutritionally dense foods for the soup kitchens, food pantries, and other feeding 
programs. Hospitals, health maintenance organizations, food banks, soup kitchens, 
and food pantries began advocating better nutrition and food policy and allocating 
more resources to provide nutrition education and increase access and affordability 
of healthy foods for populations at higher risks of food insecurity and diet-related dis- 
ease. Reframing healthy food access as a public health imperative positioned urban 
agriculture as a food justice strategy. Communities and mission-driven organizations 
responded by scaling up and expanding food production, often requiring larger sites 
and greater synergies between food cultivation, preparation, and service. Along with 
increased food production was a need for coordinated and trained labor, which shifted 
from volunteerism to paid workers. Many urban farm programs seek support through 
funding streams associated with workforce development and job training. 

The food production focus has also allowed a greater justification for urban agri- 
culture as a social enterprise that not only fills the need for fresh food access in food- 
insecure communities, but also opens new business opportunities to serve the expand- 
ing demand from more affluent urbanites and the growing number of farm-to-table 
restaurants and shops. These new efforts eschew non-profit business models and in- 
stead test the viability of small-scale commercial endeavors based on business models 
that balance income generation with many public goods from past models. The goal of 
this new typology is to find market-based solutions for persistent social problems that 
have not been adequately resolved with an exclusively mission-driven approach. Many 
of the existing organizations supporting urban agriculture have moved into this new 
model, driven both by the need to earn income to support their programs and a shift to 
follow funding priorities focused on issues of income inequality, workforce prepared- 
ness, and unemployment. This wave has also attracted millennials and Gen-Z, who are 
interested in city farming as an expression of environmental sustainability and social 
justice. For these highly educated, collaborative, and tech-savvy youths, urban farm- 
ing is an entrepreneurial employment and lifestyle choice, and many are choosing to 
create companies based on these values and imbed these businesses in communities 
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they are not necessarily from but that evoke many of the needs associated with urban 
agriculture. 

In response to the perceived economic opportunity and urban site contamination 
concerns, some city farms have adopted technologies that utilize highly intensive, 
controlled-environment agriculture— greenhouses, aquaculture, aeroponics, and hy- 
droponics. Unlike the past scenario of a community coming together to transform a 
vacant lot into a garden, these efforts require capital investment to start and techni- 
cal expertise to run. Some urban farm ventures, promoting visions of a green-collar 
economy, have benefited from unique public-private partnerships, while other high- 
tech farm companies have attracted significant private equity investment to launch 
new businesses. In most circumstances, the combination of tax breaks and private in- 
vestments for high-tech farming have swamped the comparatively miniscule grants 
offered to community-based, grass-roots entrepreneurs. In the shift toward city farm- 
ing as a social enterprise, it remains unclear whether promised benefits of living-wage 
jobs and careers for community residents will be achieved. 

A challenge with these new, commercially oriented city farms has been how best 
to integrate them into a wider collective of urban agricultural activity without disrupt- 
ing or displacing legacy organizations and mission-driven activities that have been the 
backbone of a city garden and urban farming movement for nearly 40 years. Without 
proper consideration and intervention, newer market-driven farming projects risk am- 
plifying disparities in the community because of the significant imbalance between 
the resources and privilege they enjoy versus what has been available for farms orga- 
nized and controlled by the community. The underlying issues are significant, but not 
insurmountable. Leveling the field between next-generation ‘agropreneurs’ and com- 
munity residents requires that residents have greater access to information, support, 
training, and resources, so they feel empowered to organize and lead the change in 
their communities, rather than simply react to change. 

By distinguishing the different, albeit layered, intentions behind urban agriculture, 
the model exposes very pragmatic implications for resource availability and needs. 
The rationale has drawn in many different stakeholders—community, institutions, 
entrepreneurs—each with a different approach to practice. Opportunistic gardening 
on vacant land might work when a community wants to counteract disinvestment, but 
it does not work for an entrepreneur seeking financial return on investment. The tran- 
sition from adopt-a-lot community gardens as a temporary land use to a new frame- 
work that recognizes urban agriculture as a permanent land use is complicated by the 
need for most municipalities to allocate land for highest and best use. Most urban farm 
operations are non-profits, offering little incentive for municipalities to remove lots 
from the tax rolls and provide permanent land tenure for non-profit farms that will 
need public services but will pay no taxes. Communities are also beginning to explore 
urban land trusts as a way to permanently preserve some open space for agriculture. 
Similarly, a very different level of productivity ensues from programs that are volun- 
teer-based as opposed to those that involve paid employees. Training—horticultural, 
business, marketing, and food safety—remains one of the central variables in ‘scaling 
up’ urban agriculture from a personal interest to economic development. Growers and 
managers of city farms seek more opportunities for training and technical assistance 
and would benefit from participation in business networks as well. 


The need to establish metrics for success brings the discussion back to the impor- 
tance of clarifying and prioritizing the intended benefits. Most urban agricultural ven- 
tures claim social engagement and well-being as a benefit, yet showing impact is often 
anecdotal and subjective.?° Education programs often base success on the level of par- 
ticipation, and researchers build a case for behavioral change as a result of that par- 
ticipation. Food production and social enterprise goals are proven in numbers—how 
much is grown, and how much is earned. Can these metrics work together to provide 
proof that the multiple benefits being sought are achieved? Should the difference be- 
tween non-profit and for-profit ventures be spelled out to justify public investment in 
social goods? As more and more urban agricultural ventures seek permanence and a 
place at the table in planning and urban design, balancing the goals with the outcomes 
will become an increasingly necessary exercise. 


New Jersey as the Garden State 

Most residents battling commuter traffic along the New Jersey Turnpike find irony in 
New Jersey’s motto as the Garden State. Few people are aware of its 18th-century or- 
igins that describe the state’s vegetable and fruit farming to support the expanding 
urban populations in neighboring New York City and Philadelphia. However, the mot- 
to is apt—New Jersey continues to present a unique mixture of town and country, in- 
dustry and agriculture. While New Jersey is the most densely populated state in the 
United States, with 92.2 percent of the population living in urbanized areas, the de- 
sire to protect open space has led to some of the strongest land preservation programs 
in the nation. Food and agriculture remain the state’s third largest industries, behind 
pharmaceuticals and tourism. New Jersey agriculture is highly diversified in terms of 
crop variety and specializations, and many entrepreneurial farmers benefit from di- 
rect marketing to urban and suburban consumers willing to pay more for local and 
fresh produce. At the same time, 12.4 percent of New Jersey residents are food inse- 
cure, and many urban communities do not have adequate access to grocery stores and 
food outlets.™ In this context, New Jersey has the opportunity to embrace its motto as 
an inspiration to support the viable agriculture and residential quality of life that New 
Jersey residents seek. Until recently, there was little connection made between New 
Jersey agriculture and the urban gardening and greening efforts in cities and suburbs, 
but this is changing as interests in urban markets and urban needs begin to converge. 

New Jersey’s agricultural sector is shaped by the challenges and opportunities of 
markets and land access associated with the state’s urban and suburban context. There 
are approximately 10,300 farms covering 296,816 hectares in the state, with an average 
size of 29 hectares. The market value of agricultural products in 2012 was $1.14 billion. 
Nearly all of the state’s agricultural production occurs in areas defined by planners 
as either urban, suburban, or peri-urban.'? Even the largest rural farming operations 
(over 800 hectares) are little more than two hours from the major metropolitan cen- 
ters of New York City or Philadelphia (Fig.1). Farmland is expensive and vulnerable 
to development, but public support for farming has led to land preservation and farm 
protections. As a result of the Garden State Farmland Preservation program, approxi- 
mately one out of every three hectares of farmland is preserved.13 New Jersey’s Right 
to Farm Act, passed in 1983, adds protections and a legal framework for navigating the 
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Fig.1 Changing landscapes in the Garden State: Land-use changes in New Jersey 1986-2012. 
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Farmers’ markets play a pivotal role in connecting farmers to the state’s urban 
and suburban consumers. Between 2000 and 2007, New Jersey farmers’ markets ex- 
perienced a growth rate three times the national average, jumping from 40 to over 
100 sites in seven years, and every county in the state had at least one weekly com- 
munity farmers’ market.4* While competition among traditional farmers to vend in af- 
fluent suburban and exurban communities is intense, urban centers often struggle to 
attract farmers. Places with the greatest need for fresh healthy food often require sig- 
nificant outside support to launch and sustain a community farmers’ market. In these 
gaps between demand and supply, urban farmers and advocates have set up farm 
stands and joined forces to develop markets and sell produce directly to residents in 
their own communities. 

The Greenwood Avenue Farmers Market in Trenton exemplifies a farmers’ market 
that is community-need-driven and supported by a group of stakeholder organizations 
with a mix of conventional farmers, urban farmers, a fishery, and other value-added 
producers. The market receives financial support for community programming that 
helps attract shoppers to the market. Market managers recruit vendors who are certi- 
fied to accept SNAP and WIC (federal food assistance programs), and the market also 
receives private funding for additional coupon incentives that increase the spending 
power of customers using SNAP and WIC benefits. Now entering its third year, Green- 
wood Market’s success tracks back to outstanding planning, partnerships, and com- 
munity participation (Figs. 2, 3). 

New Jersey also has a long history of urban agriculture that aligns with this pa- 
per’s modeling of agendas associated with urban farming and gardening. New Jer- 
sey is a state made up of many smaller communities—565 municipalities—that often 
seek to ameliorate local deficits with what is available—land, volunteers, and com- 
munity spirit. New Jersey’s home rule policy grants extraordinary independence and 
authority to its municipalities to establish local rules and regulations regarding per- 
missible land uses, leading to a wide range of approaches to urban agriculture. Thus, 
one city might have an adopt-a-lot program while a few blocks away in a different 
municipality, urban growers seeking land may not have such a resource. Municipal 
differences result in dispersed advocacy and an urban agricultural network of mostly 


Figs.2, 3 Greenwood Avenue Market, Trenton, New Jersey, USA. The market is located on a parking lot close to the Trenton 
transit hub. The colorful shipping container does double duty as storage for the equipment and signage that promote the market. 
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small organizations serving their particular area. The two largest non-profit advocacy 
groups serve the state’s major cities of Newark and Trenton. Isles, Inc., is a Trenton- 
based non-profit organization whose mission over the past 37 years has been to foster 
self-reliance and sustainable communities through a range of programs, including a 
long-standing community garden program that includes more than 70 garden sites and 
provides a wide range of technical and organizational assistance. The Greater Newark 
Conservancy mission is to promote environmental stewardship to improve the quality 
of life in New Jersey’s urban communities. Among their programs, they run 12 commu- 
nity gardens, with sites largely acquired through the City of Newark’s adopt-a-lot pro- 
gram. Their largest garden site has 225 community plots. These organizations, as well 
as others serving New Jersey’s many cities and towns, perform pivotal roles in their 
communities—food access, education, job training, and much more. 





Fig.5 The Orchard at Hawthorne Avenue Farm, Newark, New Jersey, USA, has over 75 fruit trees planted 
on a 10-hectare site. The farm is state-owned and thus would not allow ‘permanent’ plantings. The trees 
were planted in raised boxes instead of dug into the ground. 


These organizations are tied to the philanthropic model, requiring significant staff 
investment in grant writing, and often seek influence and connections to government 
agencies making decisions about land access and resource allocation. They generally 
hire staff with knowledge and expertise to develop and lead public programs, train- 
ings, and workshops. The dispersed and localized nature of many of these organiza- 
tions makes it difficult for their staff to extend beyond immediate program service and 
organizational administration. In an effort to support networking and collaboration to 
address shared issues like funding, public policy, and regulations, a group of advocates 
formed Ag in the City to organize biennial conferences and other networking oppor- 
tunities. Ag in the City began as a non-profit organization and is now run by Rutgers 
University, the state land-grant university of New Jersey. 

New Jersey has seen a recent upswing in the number of urban farms run by non- 
profit organizations as vehicles to earn income and expand production (Fig. 4). For in- 
stance, Greater Newark Conservancy runs two farms—the Hawthorne Avenue Farm 
and Court Street Urban Farm. Developed on otherwise vacant lots, these farms total 
14,200 square meters and yield well over six tons of produce, eggs, and honey for com- 
munity consumption (Fig.5). Another example is Capital City Farm in Trenton, the 
result of a partnership between the city, a land trust, and a diverse range of commu- 
nity stakeholders who are involved in the planning and future programming for the 
farm site. The 8,090-square-meter site in East Trenton is located in an area that was 
blighted and beset with commercial development and land uses community members 
found undesirable. The farm site was originally slated to become a tow yard and lot for 
junk cars when a local land trust stepped in to assist the community with develop- 
ing a better plan for the space. The City of Trenton owns the farm, and the land trust 
is responsible for management of the farm. The programs and community activities 
at the farm are developed with input and leadership from the community. Capital 
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City Farm is now one of just a few permanently preserved urban farms in the state 
(Figs. 6, 7). 

New Jersey has also witnessed urban agriculture as a response to public health 
concerns about nutrition education and food access. Newark’s Beth Greenhouse is an 
innovative partnership between a for-profit urban farmer with knowledge of produc- 
tion and marketing and a hospital seeking to expand nutrition education and client 
access to fresh greens. The partnership started out as an outdoor farm on a hospi- 
tal-owned vacant lot that was eventually reclaimed for parking. Instead of giving 
up, however, the hospital and farmer worked together to identify a spot nearby that 
could become a permanent farm site. The Beth Greenhouse uses hydroponic growing 
techniques to provide more than ten tons of produce year-round to the community 


at 


Figs.6, 7 Capital City Farm, Trenton, New Jersey, USA, before and after cleaning up of the meadow area. 


through an on-site farmers’ market 
and throughout the community via a 
mobile farmers’ market currently in 
development (Figs. 8, 9). 

The newest evolution of urban 
farms are the controlled-environment 
operations that feature hydroponic, 
aquaponic, and aeroponic technolo- 
gies. These soil-less farms produce 
fresh greens and farmed fish year- 
round in a greenhouse. They require 
significantly more funding for the 
startup and operations than a com- 
munity farm. AeroFarms in Newark 





is one example of a company riding Fig.8 Seeking to make fresh produce available to hospital visitors, 


a wave of interest in vertical, high- 


Beth Israel hospital partnered with Garden State Urban Farms to 


temporarily start production in grow pots on a parking lot across 


tech farming. This farm is unambigu- «00 ine p eepitaliiosby 
ously commercial and has leveraged 

substantial public and private invest- 

ment to secure its ongoing success and dominance in an emerging urban agricultural 
technology sector. However, other community-based organizations have formed part- 
nerships or collaborations to launch indoor farms. In another Newark example, a hy- 
droponic farm was developed jointly in a public-private partnership between county 
government and a non-profit organization, Branch Brook Park Alliance. After construc- 
tion, the facilities were leased as a turn-key operation to a start-up company. Although 
the capital start-up costs are quite high, they are considerably less than the amount 
needed to purchase enough land to grow equivalent amounts of food outdoors. Com- 
panies in this sector also promote themselves as job creators, as the skills required for 
hydroponic farming are more easily and quickly taught than conventional farming. In 
addition to seeking tax breaks, many are moving aggressively to capture additional 
public funding via workforce development and job training programs. However, the 
promised social impact and benefits to the community measured in terms of the num- 
ber of living wage jobs created and greater economic opportunities are yet to be mea- 
sured as a metric of the farms’ success (Fig. 10). 

While these examples of New Jersey urban agriculture express the strength of 
commitment and innovative partnerships that lead to successful ventures, obstacles 
still exist that threaten their success. One key concern has to do with policies that limit 
urban agriculture’s access to state protections and programs offered to conventional 
agriculture. New Jersey’s Right to Farm legislation helps protect farmers from burden- 
some local regulations, nuisance complaints, and lawsuits that potentially threaten 
their ability to operate viable farm businesses. However, the guidelines establishing 
what can legally be considered a farm entitled to these protections never anticipated 
the possibility of urban farming as a viable enterprise, so there is currently only one 
urban farm that would qualify—under existing rules—for protection as a farm. Mini- 
mum size and revenue requirements make the path for recognition and legal protec- 
tions nearly impossible for all but the high-tech, indoor farms that generate sufficient 
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Fig.9 This Beth Israel temporary productive site was lost to a building expansion, but the hospital raised funds for 
a permanent greenhouse to provide nutrition education, youth employment, and healthy food. 


revenue from sales to qualify as a ‘real’ farm. There are no municipalities in New Jersey 
that regulate, zone, or recognize urban farming as a permitted land use. 

Urban farmers also require support in terms of training and technical assistance 
and would greatly benefit from participation in business networks as well. While some 
of the training tools available to conventional farmers are useful to urban farmers, 
there are many distinctly urban conditions that require specialized attention. Urban 
growers have voiced a need for assistance with issues related to soil quality and site 
contamination remediation, pest and disease management, intensive farming tech- 
niques, value-added production, and direct marketing. They seek more information 
on how cooperatives and other business models might address their concerns about 
individual risk and maximizing collective benefit. Best practices in non-profit man- 
agement, board development, and community outreach remain essential knowledge 
bases to programs seeking to provide social services alongside production. Lastly, 
given the complexity of land tenure, urban agriculture practitioners and advocates 
crave more information about alternative strategies, including urban land trusts and 
long-term lease agreements. 


Conclusion 
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While urban agriculture is burdened by historically unrealistic expectations about the 
scale of social change that can be achieved and/or sustained with limited resources, 
this does not mean that the effort is futile. Rather, it suggests deeper investigation 
of expectations in order to identify resource opportunities and approaches to prac- 
tice that make sense. Urban agriculture can do a lot—it can improve health and nu- 
trition, stimulate community economic development, and improve the environment. 
It is part of a new green infrastructure to make cities more livable and sustainable. 
However, success requires attending to the why, who, where, and how of the project. 





Fig.10 Hydroponic greenhouse in Branch Brook Park, Newark, New Jersey, USA, financed by a public-private 
partnership and leased as a ‘turn-key’ operation to a start-up business. 


Current projects build on previous efforts and benefit from lessons learned and suc- 


cesses gained, while also becoming stronger through attention to innovation, busi- 


ness planning, and evaluation. As planners and designers envision the future city, the 


generic green spaces allocated to urban agriculture must become more ingrained in 


the everyday workings of the city in order to enable communities to engage with their 


open space, to grow food and flowers, and to create economic opportunity. 
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Postface: Dense Uroan Landscapes: 
A Case for Reinvention? The Cilhwung River 
Park Project In Jakarta 


Christophe Girot 


Successful examples of dense urban landscapes designed along waterways over the 
past decade, such as the Bishan Park in Singapore or the Cheonggyecheon River Park 
in Seoul, have raised hopes that we can draw inspiration from them for further proj- 
ects. But replicating such examples elsewhere is not as simple as it may seem. Beyond 
the refined discourse on ecology that we are all trained to believe in and to deliver, 
there is a discourse on community governance and politics that is, more often than 
not, much harder to grasp and incorporate, yet cannot be ignored. Have our thoughts 
about making the world better with designed ecologies become just pure fiction in this 
whirlwind of unending social unrest and climate change? Beyond finding the perfect 
environmental solution that we imagine in theory for each place, the most important 
question for the reinvention of dense urban landscapes remains one of the time and 
scale of operations. A proposal needs to be thought of in a way that is also politically 
manageable, effective, and fit for purpose, otherwise it will remain pure fiction. 
Almost a decade ago, the Future Cities Laboratory based in Singapore initiated a 
daring collaborative research project centered on the Ciliwung River in Jakarta, In- 
donesia, bringing together the Swiss Federal Institute of Technology in Zurich (ETH) 
and Indonesian institutions including the University of Indonesia (UI), Bandung In- 
stitute of Technology (ITB), Tarumanagara University (UNTAR), and Bogor Agricul- 
tural University (IPB) as well as the National University of Singapore (NUS). The proj- 
ect proposed alternative solutions, taking into consideration issues of flooding, water 
quality, ecology, housing, and landscape architecture on the Ciliwung River that runs 
south to north through central Jakarta. In the course of fieldwork, doctoral research- 
ers found that integrating local knowledge into the river rehabilitation project helped 
create a more sociologically and ecologically sound approach— one that responded di- 
rectly to the overwhelming demographic pressures of the growing megacity. The out- 
come was the rehabilitation of the river as a park along one of the most degraded and 
polluted spots on the planet. The reinvention of this landscape was enhanced by in- 
tensive fieldwork and the accumulation of local knowledge. The Ciliwung River runs 
down a 100-kilometer-long watershed encompassing three distinct regional govern- 
ments, which, however, did not coordinate their rehabilitation efforts. Because of this, 
the project ended up covering a much broader range of social and ecological goals than 
initially planned. Fieldwork was performed over three years, in what was initially an 
environment poor in data. This allowed for the development of new digital tools such 
as large-scale physical models using point clouds.’ The model enabled the team to de- 
velop design variants that were tested using flood simulations on various sections 
of the river. This in turn informed the team about further spatial changes in the river 
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be very adaptive and flexible amidst accelerated urban pressure in development and 
informal settlements. 

The project was driven by a strong vision which resulted from the combined efforts 
of several research institutions, hydrologists, engineers, landscape architects, urban 
planners, and developers. They questioned the present status quo surrounding the Cili- 
wung River in Jakarta and proposed to improve the water quality and the bathymetric 
profile of the Ciliwung to mitigate flood risk and help improve overall living standards 
along the river. In order to turn this vision into reality, relevant stakeholders were in- 
volved and asked to contribute to innovative development solutions. There was first 
and foremost a need to recognize that the rehabilitation of the Ciliwung River land- 
scape as a public space, park, and natural corridor presented a significant development 
opportunity for Jakarta. This project was different politically, ecologically, and socially 
from any previous proposals. Beyond solving immediate engineering challenges and 
improving flood risk management, it came also to embody the reinvention of the Cili- 
wung River landscape as a brand for the city itself—a brand capable of reinventing the 
place by projecting strong, healthy, and sustainable environmental values for the city 
through clearly identifiable goals.? The rehabilitation proposal not only contributed to 
anew kind of nature-friendly image of Jakarta, it also invited the public living in adja- 
cent areas to reconsider their relationship to the river as a dignified part of their lives 
and as a sign of improved urban culture and strong natural heritage.3 


Reinventing the Ciliwung: as ‘Central Park’ for Jakarta? 
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The environmental condition of rivers in Jakarta has deteriorated so significantly that 
few people could ever dream of the Ciliwung corridor representing a positive symbol 
of health, hope, and leisure for the city. But there is a long history of landscape archi- 
tectural projects that have been created to improve the image of a city in a lasting way. 
The most celebrated and emblematic example is certainly Central Park, which was 
built on the site of three slums in mid-town Manhattan 150 years ago. The park in New 
York was originally conceived to help accommodate and manage vast water reservoirs 
for Manhattan. The park was financed by the entire city at a moment in time when in- 
salubrious tenements and slums threatened the town’s survival. The park was meant 
as an emblematic, hygienic measure not only to control the spread of disease and the 
lack of fresh air in the city, but also to give hope to people of all races and creeds in 
a new form of urban nature. No one today could even imagine that Central Park was 
originally the site of slums; some tourists may even think that they are treading the 
original trail of the Mohicans in this urban forest. Although it is still inconceivable 
that Jakarta and West Java could one day clean up its rivers and eradicate its slums to 
create a pleasurable sort of ‘Central Park’ along its flood-prone banks, there is an urgent 
need to convince people that the river could not only become a precious water resource 
for this megacity but also a flourishing park. To make this a reality, a strong politi- 
cal will is needed, followed by long-term follow-up. A Ciliwung watershed park could 
indeed reunite the city and region of Jakarta with a major public landscape feature. The 
Ciliwung River runs down from Punjak through the cities of Bogor, Depok, and Jakarta 
and offers a unique possibility for a regional connection by means of a livable park. It 
could not only provide local amenities and bring more environmental resiliency, but 
also restore lasting value to land that has hitherto been neglected. With approximately 


5 million people living directly within the Ciliwung River catchment, this park could 
become a reference for many other locations in South-East Asia. The main difficulty in 
such a project is the actual time that it would take to transform and improve the land- 
scape of the river, which would exceed the normal duration of any political mandate. 

Jakarta’s residents are all too familiar with the annual floods of the Ciliwung River 
that occur at each monsoon season. Major cataclysms in 1996, 2002, 2007, 2013, and 
2018 caused well over 100 deaths and forced thousands of inhabitants to flee and seek 
refuge elsewhere. These recurrent floods have led to billions of dollars’ worth of dam- 
age to property and infrastructure and have depreciated the value of the land, which 
explains in part why informal settlements have grown there. The bed of the river, 
clogged with detritus, has become far too narrow for the natural conveyance of the 
water; it has reached a point where the most precarious human settlements encroach 
on what is left of the riverbed itself. The Ciliwung River is also heavily polluted as a 
combined result of industrial, agricultural, and urban waste discharge. Although pre- 
cise data is difficult to obtain, untreated domestic waste dumped into the river and un- 
treated urban run-off from Bogor, Depok, and Jakarta worsens the problem consider- 
ably and transforms the river into an open-air sewer. Researchers found that between 
2005 and 2006 the concentration of pollutants—as measured by biological oxygen 
demand and bacteria in the form of fecal coliforms— was on average 2.5 and 4.8 times 
higher in Jakarta than further upstream.* No significant water quality improvements 
have taken place in Jakarta over the past decade, so the tendency toward water con- 
tamination has only worsened. Not surprisingly, the river is in no way a fresh water 
supply for Jakarta, which instead relies on exhaustive groundwater pumping as its 
main water source. Studies, however, show that the shallow groundwater system in 
Jakarta has become highly polluted with urban contaminants such as nitrates (NOs). 
Furthermore, the high level of fecal coliforms in the Ciliwung River not only poses a 
short-term human health risk, but also a longer-term risk of groundwater contamina- 
tion.® There is clearly alot more at stake here than just landscape design; the city needs 
better water management and a better environment in which to live, so the Ciliwung 
River Park is thus a long-term vision which the entire political community must ad- 
here to and invest in. 

Can the change in the degraded Ciliwung River’s identity help produce an exempla- 
ry environment for the city? The park could also become a productive urban landscape, 
with fruit trees and crop cultivation becoming an integral part of the kampungs that 
border it. The improved quality of river water will add value to neighborhoods and help 
communities create healthier and more economically sustainable dwellings. This is 
far from the case at present, and transforming this highly degraded riparian environ- 
ment into an exemplary landscape promoting sustainable and equitable use of water 
and public land requires not only time, good management, and resources, but, even 
more importantly, indefatigable political support. The political arm of the project will 
require sustained expertise through strategic partnerships with civil society, research 
institutions, and industry. There is a strong potential for change, and the know-how 
is there ready to be implemented; it is now only a question of political resolution and 
governance. The Future Cities Laboratory initiated a collaborative research project on 
the Ciliwung River back in 2011, bringing together know-how about flood management, 
water quality, landscape design, and ecology to meet the needs of a growing megacity. 
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The team offered ‘river rehabilitation’ as a holistic and sustainable alternative to the 
engineered ‘normalization’ procedures that are currently transforming the Ciliwung 
River into a giant concrete culvert. Indeed, the river cannot be considered in isolation 
to its surroundings; it is a place of intense natural, social, and cultural exchange. A 
multi-disciplinary approach was set up to study this complex river system in which at 
one time several million people thrived on its banks. A multi-scaled approach to river 
planning and design put the spotlight not just on adjacent settlements, but also on the 
entire territory at catchment level. 

Focusing on the nexus of the natural and engineered environment, an integrat- 
ed framework linking urban fabric, landscape, and river dynamics was proposed. It 
prioritized ecosystem services coupled with landscape design, integrating natural dy- 
namics with the dwelling habits of the local population. The outcome was a series of 
entirely new river corridor rehabilitation scenarios, which transformed the Ciliwung 
River into a park amenity.® An integrated computer model was developed to simulate 
how changes driven by urban development and human behavior could affect the de- 
sign of the new river landscape positively. Further studies on the decrease in forest 
cover and the increase in population density showed how rapidly the river basin was 
evolving. Many of the old water structures such as waduks and other traditional water 
retention devices were being dismantled at an alarming rate for the sake of develop- 
ment. The guiding principles of the river rehabilitation project developed by the FCL 
team was to restore the ecology of the catchment in its entirety and bring the river 
back to the level where it would be capable of sustaining itself ‘naturally.’ 

While the concept of ‘ecosystem services’ is widely understood among scholars, it 
is not anything that the community residing along the riverbank clearly understands. 
To investigate the level of awareness among the community, surveys were done in 
20 districts (kecamatan), where residents were asked to assess the perceived flood mit- 
igation benefit of the current engineered ‘normalization’ plan and its resultant im- 
pacts, as compared to a softer and more ecological approach to river design. The esti- 
mated maintenance costs associated with both approaches were also introduced into 
the survey, to quantify the benefits in monetary terms. The survey showed that the 
economic benefits of a more ecological rehabilitation of the Ciliwung extended be- 
yond the river catchment area itself and benefited more of the community at large, 
where people would be willing to pay to use the river park as a public amenity of sorts. 
In the course of fieldwork in and around the settlements or at site level, researchers 
found that integrating local knowledge into the river rehabilitation plan went a long 
way toward creating ecologically sounder design.’ By consulting local stakeholders, 
researchers found that the community had been using local plants such as bamboo, 
angsana, and starfruit to reinforce banks against erosion and that they favored a more 
active engagement with the river and its banks. The outcome was a series of design 
proposals at site level that were enhanced by local knowledge and covered a wider 
range of social and ecological goals that reached beyond mere technicalities about 
flood protection and mitigation. 

At the scale of the entire river corridor, the merits of an integrated approach 
become apparent when compared to the current engineered ‘normalization’ approach 
being applied. The 40-kilometer-downstream stretch of river between Depok and 
Manggarai demonstrated how localized site interventions in the bends could better 
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Fig.1 Ciliwung River Park in Jakarta, Indonesia, Future Cities Laboratory, cross section. 


integrate ecological niches in a more holistic proposal for the river. The Ciliwung River 
Project (Fig.1) was driven by the initial vision of different researchers that combined 
efforts from several institutions, bringing together hydrologists, engineers, landscape 
architects, urban planners, and developers. The question asked was whether one could 
really improve the landscape and water quality of the Ciliwung River while still miti- 
gating flood risk. More importantly, in order to turn that vision into reality, relevant 
stakeholders needed to commit to help implement innovative development solutions.® 
By recognizing the potential of the Ciliwung River as a public space and natural cor- 
ridor, they provided an important opportunity for the government and region to act 
positively on informal settlements. Could this become the political ‘tipping point’ 
toward a long-term commitment for landscape improvements in Jakarta? Since the 
project began, three different governors have ruled over the district of Jakarta; each 
has shown interest in the Ciliwung River Park scheme, but it still has not been brought 
to a fully operational phase yet. 

Other dense urban cities across Asia such as Seoul, Singapore, and Shenzhen have 
improved their urban river landscapes significantly over the past decade. This has al- 
ways been achieved through steadfast political will. Beyond improving local living 
conditions and the urban landscape quality in general, these projects have also helped 
to boost the value and global ecological image of these cities. This has enabled them to 
reap economic benefits that far surpass the initial investment. These are Bishan Park in 
Singapore, the Cheonggyecheon River Park in Seoul, and the Pearl River Delta Project 
in Shenzhen. The Ciliwung River Park could also become the emblematic bearer of a 
strong new ecological vision for Jakarta; all that is needed is strong political determi- 
nation and a shared vision. Along the same lines, this vision could counter the present 
perception of Jakarta as an environmental black hole. Research by the Future Cities 
Laboratory shows that beyond solving immediate engineering challenges and improv- 
ing risk management, the Ciliwung River Park Project is about the reinvention of the 
river as a brand for Jakarta and West Java—a brand capable of projecting a strong and 


Postface: Dense Urban Landscapes: A Case for Reinvention? The Ciliwung River Park Project in Jakarta 


263 


264 


positive environmental image of the city, coupled with sustainable goals. The rehabili- 
tation of the Ciliwung River as a park would not only contribute a new, nature-friendly 
image of Indonesian society but would also invite the population in general to more 
deeply appreciate and envisage the other 12 rivers that run across the agglomeration as 
a dignified part of city life. If becoming the new Central Park of South-East Asia seem a 
little far-fetched for the Ciliwung River at this stage, taking the first step toward river 
rehabilitation could put Jakarta on the map alongside other major Asian cities such as 
Seoul, Singapore, and Shenzhen. The project has been shown on numerous occasions, 
including at the 2014 Rotterdam Biennale of Architecture. But before this vision can 
be achieved, someone needs to take the first major political step toward a long-term 
commitment to the rivers of Jakarta.? 

A landscape starts with a strong vision for a place and the discovery of some hid- 
den potential that could never have been revealed before. The vision requires cour- 
age on the part of the designer and engineers who, with a balanced mix of know-how 
and creativity, try to engage best practices. But the reinvention of dense urban land- 
scapes also requires also enough political stamina to reach the projected solution. The 
challenges vary depending on the complexity of the situation and the understanding 
of the local political savvy needed to reach the goal. In a place like Jakarta, neither a 
clear method nor a precedent exists in that respect. This is not only due to the sheer 
difficulty and degradation of the environment but also because of the great political 
neglect of the environment. This leads to a relentless sense of failure and urgency in 
the local population, where finding immediate solutions within extremely degraded 
situations translates into an act of faith and endurance at best. There is no easy an- 
swer for the reinvention of the Ciliwung River, where urgent political and economic 
challenges come into sharp focus. Unfortunately, the pressure of social struggle and 
demography has been implacable against the most elementary rules of ecology and 
biodiversity.1° A balanced landscape design for the river can only be born of a compro- 
mise between these two competing forces. Natural resources in Jakarta, more often 
than not, are irreparably depleted in the daily quest for food and materials. There en- 
sues a lack of governance along the river, where survival becomes the foremost chal- 
lenge. A landscape is always the mirror of a society’s state of well-being, and general 
questions of sanitation such as water treatment, water supply, or waste disposal need 
to be addressed at their very foundations before new urban patterns and river land- 
scapes can be defined. There is definitely a need to reinvent the entire city of Jakarta 
along its 13 rivers. The new ecologies to be proposed there will need to be considered 
in light of the nexus of environmental, political, and urban issues. Proposed solutions 
will now need to take an entirely new set of environmental circumstances into con- 
sideration, to be repeatedly tested and proven. For this reason, Jakarta will become a 
vital laboratory for dense urban landscapes in years to come, and it is high time that 
our attention and interests shift clearly in this direction. 
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Parque de los Nihos 74, 76 


Linyi, Shandong Province, China 
182-184, 183-185 


Liu, Ricky 135, 136 


Liuzhou Forest City, Liuznhou, Guangxi 
Region, China 149 


Loidl, Hans 192 
Lola Domenech arquitecta 106, 106 
LOOK Architects 132, 133 
London, UK 115 
Shoreditch 115 
Hackney 115 


Los Angeles, California, USA 
11, 14n1, 25, 33, 37, 36-39 


Florence Avenue 38 
Manchester Avenue 36 
Normandie Avenue 38 


Vermont Avenue 36-39 


M 
Maas River 79 
Madison, D.Soyini 29 
Malmo, Sweden 144, 144 
Madrid, Spain 108 
Madrid Rio 105 
Manzanares River 105 
Manggarai, Indonesia 262 
Marcuse, Peter 101 
Marke, Belgium 85, 85 
Marsh, George Perkins 78 
Matthews, Benjamin 32-33, 35 
McGee, Terry 78, 95 
Mehta, Vikas 107 
Mekong Delta 94-97, 96, 98 
Mekong River (also Mekong) 98 
Meyer, Elizabeth 36 


Milan, Italy 108, 148 


Bosco Verticale (also Vertical 
Forest) 148-149 


Mitchell, William 78 

MKPL Architects 173-174 

Montpellier, France 57n15 
Jardin Demain 57n15 


Montreal, Canada 111-112, 111, 
116n48 


Promenade des artistes 111 
Le Plateau-Mont-Royal 112 
Mosbach, Catherine 135, 136, 138 
Moshe Safdie Architects 18 
Moscow, Russia 105, 155 
Central House of Artists 106 
Gorky Park 105 
Krymskaya embankment 105 
Moscow sculpture park 106 
Moskva River 105-106 
Mumbai, India 233 
Navi Mumbai 118 
Mumford, Lewis 78 
Munich, Germany 194-195, 194-195 
Isar River 194-195 
Isar Plan 194-195 
Murra, John 90-91 
MVRDV 146-147, 148 


Nagel, Schonhoff und Partner (NSP) 
196, 197 


Nanjing, Jiangsu Province, China 149 


Nanyang, Henan province, China 
182-185, 183-185 


Nestle 90 
Neuninger, Paul 115 


Newark, New Jersey, USA 245, 252, 
253, 254-255, 257 


Branch Brook Park (also 
Branch Brook Park Alliance) 
255;.257 


Court Street Urban Farm 253 
Hawthorne Avenue Farm 253 


New Jersey, USA 13, 244, 249, 
250-253, 251-257, 258n11, 
258n12, 258n13, 258n14 


as the Garden State 249 


New York, New York, USA 
(also New York City) 11, 25, 27, 
30, 31-32, 119, 137, 145, 168, 
249, 260 


Central Park, Manhattan 
118-120, 122, 260 


High Line 137, 145, 145, 149, 
168 


Howard Beach, Queens 27 


Jamaica Bay, Queens 27-28, 30, 
34-35 


Jamaica Bay’s Gateway National 
Recreation Area, Queens 28 


John F. Kennedy Airport 27 


Liberty Avenue, Queens 28, 
31-32 


Little Guyana, Queens 28 


Manhattan 118-119, 122, 145, 
260 


Richmond Hill, Queens 27-28 
Ozone Park, Queens 27 
Queens 27, 30, 31, 32, 34-35 


New Songdo City, South Korea 
118, 122 


Songdo Central Park 122 


Songdo International Business 
District 123 


Nietzsche, Friedrich 33 


Nikken Sekkei 170, 171, 179n21, 
179n24 


Ningbo, Zhejiang Province, China 
129-130, 130-131 


Ningbo Eastern New City, Zhejiang 
Province, China 129 


Ningbo East New Town 
Eco-Corridor 129, 130-132, 
139n27 


Oo 

O'Connell, Robin 31-32, 32, 34 
Olmsted, Frederick Law 105, 118 
OMA 117 

Orr, Jade 39 

Oudolf, Piet 145 


Pp 
Palau Batam, Indonesia 22 
Panzini, Franco 138 


Park landscape Haching Valley, 
Unterhaching, Germany 57n15 


Paris, France 100 
Champs-Elysées 100, 148 
Jardins de Gran Moulins 57n15 
Tower Flower 148 


Philadelphia, Pennsylvania, USA 
14n1, 249 


Plain of Reeds, Cambodia 95 
Porras La Casta arquitectos 105 
Poserplan 198, 198 

Punjak, Indonesia 260 

Purdy, Jedediah 96 


Q 
Quayle, Moura 78 


Quito, Ecuador 227, 230, 236-237, 
236-237, 241, 242 


Qunli New Town, Harbin, Heilong- 
jiang Province, China 127 


Qunli Stormwater Park 127-128, 
128-129 


R 
Rahm, Philippe 135, 136 


Ramboll Studio Dreiseitl (a/so Atelier 
Dreiseitl) 19, 19, 133, 133, 138, 
196 


Ren, Xuefei 133 
Rio de Janeiro, Brazil 110 


Rome 11, 41-45, 44, 46-48, 50-53, 
52-53, 57n3 


Apostolic Vatican Library 44, 
57n7 


Campo Marzio 43 
Capo di Bove 51 


Castelverde 45, 50-53, 52-56, 
56, 57n11, 59-60 


Circus Maximus 43 
Domitian’s Stadium 43 


Gabii (also Gabii crater, also 
Gabi) 50-51, 52, 57n12 


Grande Raccordo Anulare 
(also Great Ring Road, 
also Great Ring Junction, 
also GRA, also Ring, also 
Ring Junction) 11, 41-42, 
45, 50-51, 57n4 


Piazza Navona 43 


Palmarola 45, 48-50, 51-53, 
54,56, 57n9 


Pincio hill 43 


Ring City 45, 52-53 


Sistine Hall, Apostolic Vatican 
Library 57n7 


Spanish Steps (a/so Scalinata di 
Trinita dei Monti) 43 


Valley of Murcia (also Valle 
Murcia) 43 


Via Appia 51 

Via Collatina 51 

Via Praenestina 51, 57n12 
Vulcano Sabatino 43 
Vulcano Laziale 43 


Rotterdam 103-104, 104-105, 
108, 264 


Benthemstraat 103, 105 


Water Square Benthemplein 
103, 104 


Rubio & Alvarez-Sala 105 
Ryle, Gilbert 28 


Ss 

Sasaki Associates 120, 120, 138 
Sauer, Carl O. 78 

Sao Paulo, Brazil 233 

SCDA Architects 21 
Scheldt-Maas interfluvial 81 
Scheldt River 79 

Schumacher, Fritz 63 

Seattle, Washington, USA 109-111 
Secchi, Bernardo 42 

Sennett, Richard 27 

Shandong Province, China 128 


Shanghai, China 103, 118, 120-121, 
120, 138n4, 138n17, 149, 181, 
183-186, 183-185, 204 


Hongqiao New Town 118 


Shenzhen, Guangdong Province, 
China 149, 183-184, 183-185, 
263-164 


Pearl River Delta Project 263 


Shijiazhuang, Hebei Province, China 
182-184, 183-185 


Seoul, South Korea 122, 145, 
146-147, 148-149, 204, 212, 
259, 263-264 


Cheonggyecheon Linear Park 
(also Cheonggyecheon 
River Park) 145, 259, 263 


Seoullo 7017 Skygarden 
146-148, 148 


Singapore 11-12, 16-23, 18, 24n5, 
24n18, 24n19, 24n17, 25-26, 


40n5, 130-134, 133, 138, 138n12, 


144, 149-150, 158, 164n8, 165, 
167-168, 167, 170, 175, 178, 196, 
204, 205, 208, 210, 213, 214n1, 
214n2, 214n3, 215n15, 215n29, 
227, 230, 237-238, 238, 241, 
242, 259, 263-164 


Alexandra Canal Linear Park 21 
Bay South Garden 18 


Bishan-Ang Mo Kio Park (also 
Bishan Park) 19-20, 19, 
196, 215n29, 259, 263 


Bukit Timah (also Bukit Timah 
area) 169-170 


Bukit Timah Nature Reserve 
(also Bukit Timah reserve) 
173-175, 178 


Bukit Timah station 168, 174, 
174 


Chinatown 26 
Changi Airport 16 


Choa Chu Kang (also Choa Chu 
Kang area) 20, 169, 173 


Coney Island Park 132 


Gardens by the Bay 18, 18, 133, 
145 


Jurong 21, 168, 169 

Jurong Island 16 

Kampong Glam 26 

Kranji (also Kranji area) 168, 170 
Little India 26 


Marina Bay (also Marina Bay 
area) 17-18, 18 


Marina Bay Sands 18 
Mountbatten area 20 
Orchard Road 238 

Pang Sua Canal 174 
Pinnacle@Duxton 21 

Pulau Serangoon Island 132 


Punggol Eco-Town (also Punggol, 
also New Punggol Area) 
21, 130-133, 132-133, 135, 
139n29 


Punggol Promenade, Punggol 
132, 133, 139n33 


Punggol Waterway, Punggol 
131-134, 132, 139n32 
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270 


Rail Corridor (also Railway 
Corridor, also corridor) 
12, 20, 165, 167-170, 
167-171, 172-178, 175, 
179n14, 179n15 


Serangoon Reservoir 132 


Skyville@Dawson (also Skyville) 
21, 21, 23 


Skyterrace@Dawson 21 
Singapore-Kranji Railway 168 
Tanjong Pagar 21 


Tanjong Pagar station (also 
Tanjong Pagar railway 
station) 169, 175 


Telok Blangah 22 


Waterway Ridges green spaces, 
Punggol 133-134, 133-135, 
139n35 


Woodlands, Kranji 170 
South Los Angeles, see Los Angeles 
Stan Allen Architects 135 
St. Petersburg, Russia 100 
Nevsky Prospect 100 
Stauber, Anna 115 
Stig L.Andersson 57n15 


Suzhou, Jiangsu Province, China 
182-185, 183-185 


SWA Group 129, 130-131, 138 


T 

Taichung, Taiwan 135, 136 
Gateway Park 135, 136 
Shueinan Airport 135 

Taipei, Taiwan 204, 218, 224 


Taiwan 13, 135, 136, 219, 219-223, 
223-225, 225n5 


Fushan Botanical Garden 219, 
220-221 


Highland Experimental Farm 
219 


Lienhuachih Research Center, 
Taiwan Forestry Research 
Institution 219, 222 


National Taiwan University 
Campus 219, 223, 224 


San-Fu Leisure Farm 218, 219 


Sheng Yang Leisure Farm 219, 
219 


Taichung District Agricultural 
Research and Extension 
Station 219, 223 


Tenenbaum, Gershon 223 


Tete (a/so Tete Province, also 
Tete Region) Mozambique 
85-88, 88-89, 98 


Moatize 86 

Nirtanda 88 
The Gaevers, Belgium 85 
Thoreau, Henry David 216 


Tianjin, China 183-184, 183-185, 
186 


Tiber River (also Tiber Lower Plains, 
also Tiber Plain) 43, 50 


Tierra Design 170, 171, 179n21, 
179nN24 


Tokyo, Japan 140, 149, 150, 151n27, 
170, 179n24, 204, 233 


Meiji Shrine 140 

Otemachi Forest 149, 150 

Otemachi Tower 149 
Treib, Marc 14n2 


Trenton, New Jersey, USA 245, 
251-253, 251, 254 


Capital City Farm 253, 254 


Greenwood Avenue Market 
251, 251 


U 

UN Habitat 41 

Unterhaching, Germany 57n15 
Urbis Limited 123, 124-125 


V 

Vancouver, Canada 143 
Vandaele, Erik 81 

Vang Reservoir, Vietnam 94-95 
Vaux, Calvert 118 

Vertovec, Steven 26 


Vienna, Austria 100, 101-103, 105, 
108, 110, 110 


Burggasse 108 
Meidlinger Hauptstrafge 102 


Ringstrafse (also Ring Road) 
100, 101 


Seebogen, Aspern 102 
Seestadt Aspern 103 
Sonnenallee, Aspern 103 


Vigano, Paola 42, 81 


WwW 
Wagon Landscaping 57n15 


Wasser Hannover, Hanover, Germany 
69 


Weishan County, Shandong Province, 
China 128 


Weishan Lake, China 128 


Weishan New Southern Town, 
Shandong Province, China 
(also New Southern Town) 
128 


Weishan Wetland Park 128 
WES LandschaftsArchitektur 102 


West 8 Urban Design and Landscape 
Architecture 105 


West Java 260, 263 
Williams, Florence 142 
Wilson, E.O. 150 

WOHA Architects 21 
Wowhaus Architects 105 
Wuyi River 197 


xX 


Xuzhou, Jiangsu Province, China 
157-158, 158 


Pan’an Wetland Park 158, 159 


Y 


Yamuna River (also Yamjna, also 
Yamuna River floodplain) 
233-235, 234-235, 243n19 


Yangtze River (also Yangtze River 
Delta) 67, 121, 130 


Yew, Lee Kuan 16, 19, 24n8 
Yiwu River 197 


Yu, Kongjian/Turenscape (also 
Turenscape) 128, 138, 196 


Yuan River 67 
Yzer River 79 


Zambezi River (also Zambezi) 
85, 87-88, 88 


Zambezi Valley, Mozambique 86 
Zhao, Juanjuan 182 


Zurich, Switzerland 191, 259 
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